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nnC  REPORT  BIRLIOGRAPH'I  SfARCH  CONTROL  NO.  /7LW13 
AD-264  455 

STANFORD  UNIV  CALIF  STANFORD  ELECTRONICS  LAPS 

direct  obsfrvation  of  microwave-frfouency  peats  due 

To  photomixing  of  RURY-OPTICAL-MASER  mooes  (U) 

$ 

IV  MCMURTrY»B. J. JSlEGMANr A.E. » 

contract:  DA36  039SC85:TA7 

monitor:  AFOSR  1350 

UNCLASSIFIED  PFPORT 


descriptors:  ♦MASERSr  ♦MICROWAVES.  *PH0T0TUPES»  *RUBY, 

DESIGN.  LASERS.  MEASUREMENT.  OPTICAL  EQUIPMENT.  OXIDE 
cathodes,  radio  receivers,  traveling  WAVE  TUBES  (U) 

OBSERVATIONS  WERE  MADE  OF  MICROWAVE  SIGNALS 
PRODUCED  PY  PHOTOMIXInG  OF  NE AR-NETGHROR  AXIALMODE 

components  in  the  output  spectrum  of  a  rupy  optical 

MASER  (LASER).  THE  OBSERVATIONS  WERE  MADE  BY 
FOCUSING  the  laser  OUT  UT  ONTO  THE  OXIDE  CATHODE  OF 
an  operating  2500-4000  MC  TRAVELINGWAVE  TUBE. 

MIXING  (HETERODYNING)  BETWEEN  THE  SIMULTANEOUS. 

DISCRETE  OPTICAL  FREQUENCIFS  IN  THE  LASER  OUTPUT 
OCCURS  in" the  TWf  CATHODE.  PRODUCING  MICROWAVE 
AMPLITUDE  MODULATION  OF  THF:  BEAM  CURRENT,  THIS 
AMPLITUDE  MODULATION  IS  AMPLIFIED  IN  THE  HELIX 
SECTION.  PRODUCING  EASILY  OBSERVABLE  MICROWAVE 
SIGNALS  IN  THF  TWT  OUTPUT.  WITHIN  THE  TWT 
bandwidth.  DISCRETE  SIGNALS  WERE  OBSERVED  AT  1800 
PLUS  OR  MINUS  20.  2410  PLUS  OR  MINUS  3.  3000  PLUS  OR 
minus  20.  AND  3600  PLUS  OR  MINUS  ;>0  MC . 
representing  THE  » PHOTO-PE ATS «  BETWEEN  THIRD-  THROUGH 
SIXTH-NEAPEST  neighbors  in  the  laser-mode  SPECTRUM. 

This  method  of  observation  is  a  powerful  tool  for 

STUDY  OF  OPTICAL  MASFPS.  AND  AuSo  i-iAS  SIGNIFICANT 
IMPLICATIONS  FOR  COMMUMICA'^IONS  EMPLOYING 

microwavemodulated  light,  it  verifies  a  nu’w'beR  of 
suggestions  for  constructing  MlCROWAVf^  PHOTOTUBES 
OUTLINED  RY  THF  AUTHORS  AT  A  RECENT  CONFERENCE. 

(PHYS.  REV.  99:1691.  195S)  (AUTHOR;  (U) 
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one  REPORT  BIRLIOGRAPHY  SEARCH  CONTROL  NO.  /ZUW13 
ad-267  057 

OHIO  STATE  UNIV  RESEARCH  FOUNDATION  COLUMBUS  ANTENNA 
LAB 


OCT  61  IV  LONGrR.K.J 

REPT.  NO.  1083  11 
CONTRACT;  AF33  616  7081 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  ABSORPTIONr  AMPLIFIERS*  ATTENUATION* 

COMMUNICATION  SYSTEMS*  ELECTROMAGNETIC  WAVES* 
electronics  LABORATORIES,  INFRARED  OPTICAL  SYSTEMS, 
infrared  RADIATION*  LABORATORY  EQUIPMENT,  LASERS*  LIGHT* 
MASERS*  OPTICAL  EQUIPMENT,  OPTICAL  FILTERS*  PHYSICS 
LABORATORIFS,  PROPAGATION,  RUBY*  SIMULATION, 
SPCCTROGRAPHIC  ANALYSIS*  TEST  FACILITIES  (U) 

The  DEVELOPMENT  OF  OPTICAL  MASERS  HAS  RAISED  ThE 
possibility  of  their  USE  IN  COMMUNICATION  AND  HIGH 
POWER  transmission  SYSTEMS.  AT  THE  OHIO 
STATE  UNIVERSITY*  A  FACILITY  WAS  CONSTRUCTED  TO 
MAKE  MEASUREMENtS  OF  THE  PROPAGATION  EFFECTS 
ASSOCIATED  WITH  SUCH  SYSTEMS.  (AUTHOR)  (U) 
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/ZLW13 


unclassified 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /?LW13 
AD-a75  591 

LOCKHEED  wtlSSILES  AND  SPACE  CO  SUNNYVALE  CALIF 

optical  communications:  a  PIRLIOGRAPHIC  SURVEY  OF 
POSSIBLE  SPACE  AND  TERRESTRIAL  APPLICATIONS  oF  THE 
LASER  AND  MASER  (U) 

MAR  6?  IV  GOLDMANNr JACK  Ti.J 

REPT.  NO.  SB  62  7 
contract:  AF04  647  707 

UNCLASSIFIED  REPORT 


descriptors:  ^bibliographies*  ♦LIGHT  communication 

SYSTEMS*  COMMUNICATION  THEORY*  LASERS*  MASERS.  SPACE 

environmental  conditions  (U) 

This  annotated  bibliography  includes  publications 

RELEASED  FROM  1959  THROUGH  FEBRUARY  1962.  THE 

Survey  contains  references  to  the  solid  state  ard  gas¬ 
eous  areas  of  investigation  which  have  been  made  with 
regards  to  the  application  OF  masers  and  lasers  to 
optical  communications,  (author)  (U) 
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one  REPOI'T  BinLlQGRAPHY  SEARCH  CONTROL  NO.  /ZL.W13 
AD-?B'+  321 

TRW  SPACE  technology  LABS  REDONDO  BEACH  CALIF 

ON  THE  PRODUCTION  OF  AND  SCATTER  PROPAGATION  FROM 
artificial  irregularities  in  the  IONOSPHERIC  n~LAYER(U) 

JUN  62  IV  GARDNERfJOHM  H.J 

REPT.  NO.  62  532 
contract:  AF19  604  0044 

monitor:  AFCRL  62  532 

unclassified  report 


descriptors:  ♦lONOSPHEREr  *LASERS»  ♦LIGHT  COMMUNICATION 

SYSTEMS^  ♦MASERSo  ANTENNA  RADIATION  PATTERNS^  ANTENNASr 
communication  theory*  density*  electrons*  integral 
transforms*  light*  refractive  INDEXt  RELIABILITY*  RUBY* 
S..GNALS*  ULTRAHIGH  FREQUENCY  (U) 

the  possibility  of  utilizing  IRREGULARITIES 
PRODUCED  IN  THE  IONOSPHERIC  n-LAYER  BY  RE  HEATING 
OR  BY  INTENSE  OPTICAL  RADIATION  FROM  LASERS  TO 
enhance  forward  scatter  PROPAGATION  IS  CONSIDERED, 

IT  IS  SHOWN  THAT.  ON  THE  ASSUMPTION  THAT  A 
reduction  OF  ELECTRON  DENSITY  BY  A  FACTOR  OF  TwO  CAN 
ME  ACHIEVED  AT  70  KM  BY  RF  HEATING  WITH  A  ONE 
megawatt  BEAM  OF  1  DEGREE  HALF“POWER  WIDTH  AS 
CALCULATEH  by  M0LMUD»  FORWARD  SCATTER  drqpaGATTON 
WITH  REDUCTION  IN  POWER  OF  ABOUT  50  DR  FROM  LlNE-OF- 
SIGHT  PROPAGATION  CAN  PE  ACHIEVED  FOR  A  DISTURBED 
IONOSPHERE.  IF  lasers  ARE  USED  TO  LAY  OUT  A 
niff-RACTION  grating  TN  THE  D“LAYER»  SIMILAR  RESULTS 
may  re  achieved  with  the  RECEIVED  POWER  PROPORTIONAL 
TO  THE  SQUARE  OF  THE  NUMBER  OF  GRATING  LINES  AND  WITH 
T[(i;  ADDITIONAL  POSSIBILITY  OF  UTILIZING  HiGH-ORDER 
SI’FCTRA  OP  THE  GRATING.  (AUTHOR>  (U) 
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DDC  REPORT  RIPLIOGRAPHY  SEARCH  CONTROL  NO,  /ZLW13 
AD-?»fl6  062 

army  research  office  WASHINGTON  D  C 

laser  progress  and  applications  (U) 

DEC  62  IV  MERRILL'HARRISON  J.; 

UNCLASSIFIED  REPORT 


descriptors:  *LASERS»  CHROMlU.Vf  COMMUNICATION  SYSTEMS. 
GUIDANCE*  ILLUMINATION,  RANGE  FINDINGt  RETINA,  RUBY* 
surgery*  THEORY*  WELDING  (U) 

The  INTENSIVE  lasef  oe'-'elot'ment  is  pasf:d  on  a 
Consideration  of  sCiiwalow  and  toviies  who 

DETERMINED  THAT  PTICAt.  STIMULATION  COULD  OCCUR  WHEN 

The  difference  in  energy  states  exceeded  a  certain 

MINIMUM  VALUE.  THE  OUTPUT  DEVELOPS  THROUGH 

Emission  as  the  roruivTia^  of  a  higher  energy  state  is 

STIMULATED  TO  RETURN  TO  THF  GROUND  LEVEL.  THE 

Condition  of  oscillation  is  controlled  py 
reflectivity  of  cavity  ENDS*  THE  TEMPERATURE  AND  THE 
EFFECTIVE  VOLUME,  THF  MODIFICATION  OF  THE  0  BY 
CHANGES  IN  REFLECTIVITY  DURING  LASER  STIMULATION 
PERMITS  operation  IN  A  SINGLF  PULSF  HAVING  A  PEAK 
POWER  MORE  THAN  3  MEGAWATT^  WITH  HALF  POWER  TIME  LESS 

Than  so  nano-sec.  the  pimk  rury  doped  with  ,os% 

CHROK lUM  HAS  PROVED  MqST  USEFUL  OPFRATFD  AS  THE  THREr 
level  LASER.  IMPROVED  EFFICIENCY  AND  QUALITY  MaY 
BE  ACHIEVED  BY  USE  OF  OTHER  MATERIALS.  THF  LASER 
SOURCE  IS  UNIQUE  OPTICALLY  CHARACTER  I  TEC  PY  TT5 
COHERENCE*  MONOCHROMATICITY  AND  HIGH  '^NEROY  DENSITY, 

IT  MAY  BE  USFFUL  IN  RAMuF  ’^INDING*  SPECIAL 
illumination  and  COMMUNlCAl ION  AND  GUIDANCP  CONTROL F 
AS  A  SOURCE  FOR  SPECIAL  SCIENTIFIC  INVESTIGATIONS!  IV 
HAS  already  FOliND  USES  tm  mKRO-wEL  DING  ANO  FOR 
RESTORING  DETACHED  RETINAn  IN  THE  EYE,  tU) 
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one  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZLW13 
AD-2fi6  611 

FORCIGN  TECHNOLOGY  DIV  WR IGHT-PATTERSON  AFR  OHIO 

AN  ASTRO-SHIP  CALLS  ThF  EARTH  (SUPER-LONG  DISTANCE 
COMMUNICATIONS  WITH  A  SPACE  SHIP)  fU) 

AUG  62  iV  SOKOLOV»V.A. I IVANOV»YU*  F, I 

REPT.  NO.  TT  62  721 

UNCLASSIFIED  REPORT 


DESCRIPTORS!  »L1GHT  COMMUNICATION  SYSTEMS*  ♦RADIO 
COMMUNICATION  SYSTEMS*  ♦SPACECRAFT.  AIR-T0-SURFACE» 
LASERS.  RUBY.  SPACE  COMMUNICATION  SYSTEMS.  SURFACE-TO- 
AIR.  THEORY.  TRANSLATIONS  (U) 

IDENTIFIERS:  USSR  (U) 

SUPER  LONG-DISTANCE  COMMUNICATIONS  WITH  SPACESHIPS 
TRANSLATION  USSR. 
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unclassified 

one  REPORT  bibliography  search  control  no.  /2LW13 

AD-2B6  641 

ARMY  RESEARCH  OFFICE  WASHINGTON  D  C 
INVESTIGATIONS  ON  A  BEAM  WAVEGUIDE  FOR  OPTICAL 

frequencies  (U) 

DEC  62  IV  GOUBAUfG. >CHRI5TIAN» J.R. » 

UNCLASSIFIED  REPORT 


descriptors:  ♦lasers*  ♦light  COMMUNICATION  SYSTEMS* 
♦WAVEGUIDES*  DIELECTRICS#  ELECTROMAGNETIC  LFNSES*  LIGHT* 
LIGHT  PULSES*  MEASUREMENT#  MICROWAVES#  OPTICAL 
EQUIPMENT#  WAVEGUIDE  IRISES  (U) 

A  BEAM  WAVEGUIDE  OF  970M  LENGTH  WAS  CONSTRUCTED  TO 
DETERMINE  ITS  APPLICABILITY  TO  THE  TRANSMISSION 
OF  COHERENT  LIGHT, 
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UNCLASSIPIED 


nnc  REPORT  RIPLIOGRARHY  SEARCH  CONTROL  NO.  /ZLW13 
AD-2C13  452 

PHILCO  CORP  BLUE  BELL  PA 

I 

STUDY  AND  INVESTIGATION  OF  ACQUISITION  AND  TRACKING 
OF  OPTICAL  communication  SYSTEMS  (U) 

NOV  62  IV  ANDERSoN»R.F. ) 

REPT.  NO.  T0R62  733 
contract:  AF33  616  8392 

monitor:  ASD  TDR62  733 

unclassified  report 


DESCRIPTORS:  *LIGHT  COMMUNICATION  SYSTEMS^  ♦LUNAR 

PROBES.  ♦OPTICAL  TRACKING.  ♦SATELLITES  (ARTIFICIAL)* 

♦spacecraft,  air-to-air.  airborne,  analog  computers* 

COMMUNICATION  EQUIPMENT*  COMMUNICATION  SYSTEMS*  ' 
communication  theory*  control  SYSTEMS*  ERRORS.  IMAGE 
tubes,  interference*  lasers.  MATHEMATICAL  ANALYSIS* 
NUMERICAL  ANALYSIS.  ORBITAL  TRAJECTORIES.  PROBABILITY. 
SATELLITE  ATTITUDE.  SIGNAL-TO-NOISE  RATIC.  SOL.AR 

radiation,  solar  systems,  space  communication  systems. 

SPACE  environmental  CONDITIONS.  STAR  TRACKERS.  STARS* 

SUN  <U) 

acquisition  and  tracking  as  applied  to 

HEPREOEOTAm l;  OPTICAL  COMMUNICATION  SYSTEMS  ARE 
STUDIED.  THE  TWO  HYPCrHETICAL  COMMUNICATION  LINKS 

Considered  were  between  an  earth-orbiting  satellite 
And  a  moon-orbiting  satellite;  and  between  an  eaRth- 

ORPITING  SATELLITE  AND  A  CISLUNAR  SPACE  VEHICLE. 

The  RESULTS  SHOW  THAT  ACQUISITION  AND  TRACKING  ARE 

Feasible,  the  study  includes  a  typical  system 
design  rased  on  the  use  OF  A  LASER  COMMUNICATION  TRAN¬ 
SMITTER.  this  SUBS'^STEM  UTILIZES  A  FIVE-MOTOR 
GIMBAL  CONFIGURATION  WHICH  MOUNTS  THE  OPTICAL 
SYSTEMS  AND  SENSORS  THAT  PERFORM  THE  FAR-PODY 

Tracking  function  and  the  acquisition  and  tracking 
OF  THE  communication  pFAM.  AN  IMAGE  TUBE  IS  USED 
AS  THE  ACQUISITION  SENSOR  IN  ORDER  TO  OBTAIN  HIGH 
SCANNING  RATES.  ThF  TBACJ-;JIC  SENSOR  DESIGN  IS 
based  ON  state-of-the-art  star  tracker  and  UTILISES 
A  MULTIPLIER  PHOTOTUBE.  (AUTHOR)  (U) 
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DuC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /ZLW13 
AD-407  612 

ILLINOIS  UNIV  URBANA 

STUDY  OF  MODULATION  AND  DETECTING  OF  COHERENT 
OPTICAL  RADIATION.  (U) 

DESCRIPTIVE  note:  FINAL  SUMMARY  REPT. 

FEB  63  2P  HOLSHOUSERfD,  F.  } 

CONTRACT:  AF-AFOSR-62-250 

PROj:  AF-9767 

task:  97670? 

monitor:  AFOSR  4812 

UNCLASSIFIED  REPORT 


descriptors:  *MICR0WAVES»  ♦MICROWAVE  EOUIP  MEnT» 

LIQUIDS*  DIELECTRICS*  CARBON  COMPOUNDS* 

SULEIDES*  MICROWAVE  FREQUENCY,  DETECTION, 

OPTICAL  INSTRUMENTS*  MEASUREMENT*  KERR  CELLS, 
temperature,  lasers*  PHOTOMULTIPLIERS* 
neodymium,  electron  MULTIPLIERS*  MODULATION, 

LIGHT.  (U) 

IDENTIFIERS:  1963.  (U) 

microwave-modulated  LIGHT:  FINAL  SUMMARY  REPT. 
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one  REPORT  BIRLIOGRAPMY  SEARCH  CONTROL  NO.  /2LW13 
AD-410  57.1 

OHIO  state  HNIV  columhus 

absorption  of  laser  radiation  in  the  atmosphere* 

(U) 


MAY  65  150P  LONO*noNALO  K.> 

REPT.  NO.  1579-3*  3630-5237 
contract;  AE  33  657  10624 
PROJ:  5237 

task:  523704 

unclassified  report 

supplementary  note;  report  on  study  of  microwave 
propagation. 

descriptors:  (^lasers*  communications  SYSTEMS)* 

(■♦ATMOSPHERE*  ABSORPTION).  MICROWAVE  SPECTROS 
COPY.  SOLAR  SPECTRUM.  DETECTION*  MEASUREMENT. 

OZONE,  nitrogen  COMPOUNDS.  OXIDES.  HELIUM  GROUP 
GASES*  RARE  EARTH  ELEMENTS.  ATTENUATION*  Mf'..J- 
LATION.  OPTICAL  PROPERTIES.  RUBY.  (U) 

identifiers;  METHANF.  1R63,  (U) 

LASER  radiation  ABSORPTION  IN  THE  ATMOSPHERE. 
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nnc  RFPORT  BIBLIOGRAPHY  SfAPCH  CONTROL  NO,  /ZLW13 
AD-4;^0  083 

AMERICAN  OPTICAL  CO  SoUTHBRIOGE  MARS 
EXPERIMENTAL  VERIFICATION  OF  SUN-POUERED  LASER 

transmitter.  (U) 

DESCRIPTIVE  NOTE;  FINAL  REPT..  MAR  f,?-MAY  6^» 

AUG  63  HOP  SIMPS0N»G.  R,  ! 

contract:  AF33  657  8619 

PROJ:  4335 

task:  433513 

monitor:  ASO  TDR63  727 
unclassified  report 
supplementary  note: 

descriptors:  (♦lasers,  design),  (♦communication  systems. 

SUN).  SOLAR  RADIATION.  THERMAL  STRESSES.  OPTICAL 
EQUIPMENT.  CALCIUM  COMPOUNDS.  TUNGSTATES.  IMPURITIES. 
neodymium,  glass,  ruby,  heat  exchangers,  coolant  PUMPS. 
tensile  PROPERTIES.  OPTICAL  TRACKING.  FIBER  OPTICS  (U) 
IDENTIFIERS;  OPTICAL  TRANSMITTERS.  1963  (U) 

A  PROGRAM  OF  DFSIGN  AnD  EXPERIMENTATION  LFADING  TO 

The  delivery  of  an  experimental  model  of  a  sun- 

POWERED  LASER  TRANSMITTER  IS  PRESENTED.  ANALYTICAL 
WORK  15  PRESENTED  WHICH  RESULTED  IN  THE  CHOICE!  OF 
ND;CAW04  and  ND:6LASS  as  candidates  for  cw 
SUN-POWERED  OPERATION.  ThF.  DESIGN  AND  FABRICATION 
OF  THE  TRANSMITTER  MOUNT.  PUMP  OPTICS  AND  LASER 
CAVITIES  IS  DESCRIBED.  COOLING  TECHNIQUES  DEVELOPED 
(PRIMARILY  ORIENTED  TOWARD  CAW04  ALTHOUGH 
GENERALLY  APPLICABLE  TO  ANY  SOLID  LASER  MATERIAL 
OPERATING  AT  ROOM  TEMPERATURE)  AND  THE  DESIGN  OF 
THE  COOLING  SYSTEM  ARE  DETAILED.  EXPERIMENTAL 
EVALUATION  OF  A  (jUMBFR  OF  LASER  CONFIGURATIONS  OF  THF 
MATERIALS  DISCUSSED  IS  PRESENTED.  APPENDICES  ARE 
PROVIDED  WHICH  GIVE  <1)  DEFINITION  AND 
MEASUREMENT  OF  LOSS  COEFFICIENT  ’’S".  (2)  THE 

DERIVATION  OF  THE  FIGURE  OP  MERIT  »»G”  FOR  A  4- 
LEvEL  SYSTEM  based  ON  QUANTITIES  R.  THE  GAIN 
COFFFJCIENT  FOP  LIGHT  ItJ  A  LASER  AND  ’’S*'.  (3) 

ThF  DERIVATION  OF  THE  GAIN  COEFFICIENT  RETH.  (4) 
the  method  of  CAICULATION  OF  THE  POWER  OUTPUT  OF  A 
CW  laser  OSCILLATOR.  <5)  THE  MPTHOD  USED  IM 

obtaining  thermal  conductivity  measlirfmenys  and 

^6)  A  DESCRIPTION  OF  THE  ORIGINAL  ROOM 
Tt-.Mi'LKA  I  URL  ORhKAlIuN  Oh  GLASS  Las^hS.  hlNALLtf 
RECOMMENDATIONS  ARE  GIVEN  FOR  RUTURF  INVESTIGATIONS 
OF  SUN-POWERED  LASER  OPERATION.  (AUTHOR)  (U) 
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unclassified  report 

reprint  from  SOLID/STATE/nESlGN»  PP.  3-12, AUG  63. 
(COPIES  NOT  SUPPLIED  RY  DDC ) 

supplementary  note: 

descriptors:  (♦semiconductor  devices, 
electroluminescence^ »  (^LASERS,  SEMICONDUCTOR  DEVICES), 
(♦LIGHT  COMMUNICATION  SYSTEMS,  TELEVISION  FOUIPMENT), 
(■'MASERS,  semiconductor  DEVICES),  INJECTION,  DiODES 
(SF micoNDUCTOR) ,  TRANSISTORS,  GALLIUM  ALLOYS,  ARSENIC 
alloys,  indium  alloys,  phosphorus  ALLOYS,  LIGHT 

transmission,  infrared  radiation,  spectra  (INFRARED), 

spectra  (VISIBLE  AND  ULTRAVIOLET),  PHOTONS  (U) 

IDENTiriERS:  1963,  REAM-OE-LIGHT  TRANSISTOR  (U) 

eeeorts  were  directed  toward  S»^MIC0NDUCT0R  diode 

LIGHT  SOURCES  ftND  SEMICONDUCTOR  DIODE  OPTICAL  MASERS 
(LASERS)  WHICH  ARE  THE  FIRST  PRACTICAL  DEVICES  IN 

A  new  field  for  semiconductor  devices  that  involves 

THE  EFFICT'"NT  conversion  OF  ELECTRICAL  ENERGY  INTO 
NFRARED  and  visible  LIGHT.  IN  THE  FIRST  PART  OF 
This  paper  GAAS  OIODf^S  will  re  described  which 

f’RODUCE  INCOHERENT  INFRARED  RADIATION  WITH  HIGH 
EFEICIENCY  as  ORIGINAi.LY  announced  by  KEYES  AND 

QUIGT,  incoherent  radiation,  radiation  such  as 
IS  OHTAINI^D  from  light  bulbs  and  from  spark  gap 
TRAtJSMlTTFRS,  F^AS  MANY  DISADVaNTAGFS  AS  COMPARED  TO 
CO))ERENT  RADIATION  SUCH  AS  IS  NOW  USED  IN  RADId  AND 
i-’ADAR,  ON  the  OTHlC^  Hand,  INCOHERENT  RADIATION  CAN 
BE  USED  I;-)  MANY  APPLICATIONS  AND  I  WILL  OESCRlRE 
BELOW  AN  EXPERTMEfjT  IN  WHICH  AUDIO  AND  VIDEO  SIGNALS 
HAVE  BEEN  TRANSMITTED  30  MILES  ON  A  BEAM  OF  THl 

incoherent  infrared  Radiation  emitted  by  a  gaas 
diode,  maser  diodes  will  then  re  described: 

GAAS  DIODES  AMD  INAS  DIODES  WHICH  EMIT 
coherent  infrared  radiation,  and  GAASXPI-X 
DIODES  WHICH  EMIT  COHERENT  VISIBLE  RADIATION. 

(AUTHOR)  (U> 
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unclassified  report 

supplementary  note: 

descriptors:  (♦LASERS»  communication  SYSTEMS),  LIGHT 

transmission,  modulation,  detection,  light  communication 

SYSTEMS,  SUREACE-TO-SURFACE,  SURFACE-TO-SPACF,  SPACE-TO- 
SPACE,  SPACF-TO-SUrFACE,  DETECTORS.  MAGNETO-OPTlC 
Ef^FECT,  MODULATORS,  INTERFEROMETERS,  ELECTROOPTiC AL 
PHOTOGRAPHY,  PROPAGATION,  MATERIALS,  FREQUENCY,  OPTICAL 
EQUIPMENT,  optical  EQUIPMENT  COMPONENTS  (U) 

IDENTIFIERS:  POCKET  CELLS,  OEMODULATION,  FARADAY 

effect,  COTTON-MOUTON  effect,  P0CKEL»S  effect,  1964  (U) 

laser  communication  techniques  are  presented  that 

CAN  BE  INTEGRATED  INTO  THE  AIRCOM  SYSTEM  tq  SATISFY 

Unmet  curpfnt  ainid  estimated  future  af  requirements. 

ThF  advent  of  the  LASER  HAS  AROUSED  GREAT  INTEREST 
among  communication  engineers  BECAUSE  IT  AFFORDS  USE 
or  A  NEW  SPECTRUM  MILLIONS  OF  MEGACYCLES  WIDE. 

Although  the  laser  will  have  a  great  impact  in 

CERTAIN  AREAS  OF  COMMUNICATIONS  TECHNOLOGY,  ITS 

Potential  in  any  specific  area  must  be  carffully 

EVALUATED.  (AUTHOR)  (U) 
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IDENTIFIERS;  OPTICAL  PUMPING.  FOUR-LEVEL  LASERS.  GAS 
LASf^RS.  LIQUID  LASERS.  SEMICONDUCTOR  LASERS.  S^LID 

state  lasers  (U) 

This  state-of-the-art  survey  consists  of  two 
sections,  a  technical  summary  and  a  bibliography, 
although  the  bibliography,  which  consists  of  125 
references  and  covers  the  PERIOD  OF  1  JANUARY  1963 
TO  31  DECEMBER  1963  DEALS  MOSTLY  WITH  THE  SUpJECT 
OF  LASER  PUMPING.  THE  SUMMARY  REVIEWS  OTHER  TOPICS  OF 
laser  TECHNOLOGY  INCl  UDING  A  DESCRIPTION  OF  THE 
VARIOUS  TYPES  OF  LASERS  AND  ThEIR  POTENTIAL 
APPLICATIONS.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE: 

descriptors:  ( *MICROWAvES,  PROPAGATION). 

("MILLIMETER  WAVES.  PROPAGATION).  (^LASERS. 

propagation),  light  transmission,  radio 

TRANSMISSION.  VISIBILITY,  LIGHT.  MEASUREMENT. 

atmospheric  motion,  optical  images.  reeractton» 
ionosphere,  analysis 

IDFNTIEIERS;  SFTNTILLATTOn 

The  scintillation  of  rfcfived  signals  propagated 
Through  some  ten  miles  oe  atmosphere  on  narrow  beams 
(ONE  at  an  optical  ERr(^UFNCY.  THE  OTHER  AT  A 
MICROWAVE  EREQUFNCT)  HAVE  PEEN  REPORTED  IN  PART 
I.  THE  PRFSENT  REPORT  REVIEWS  SEVERAL  EXPLANATIONS 
WHICH  might  account  EqR  THE  PHENOMENA.  IT  IS  FOUND 

That  the  scintillation  observed  in  the  microwave 

SIGNAL.  IS  NOT  OUT  OF  LINE  WITH  THE  STATISTICAL 
"HEORIES  OS'  PROPagAT  IO^)  THROUGH  A  RANDOMLY 

H0M0GE:NE0US  atmosphere  which  have  been  proposed  by 
others,  however,  a  precise  description  oe  the 
mechanism  is  still  wanting,  the  scintillation 
observed  in  the  optical  signal  is  more  violent  than 
any  previously  reported,  and  SHOWS  characteristics  at 

VARIANCE  WITH  THE  STATISTICAL  THEORIES  OE  THE 
atmosphere  PRESENTED  IN  THE  LITERATURE — NAMELY.  IN 
The  occurrence  of  SHORT  INTENSE  BURSTS  OE  SIGNAL 
SUPERIMPOSED  ON  A  LOW-LEVEL  RANDOMLY  FLUCTUATING 
BACKGROUND.  SC  I  NT  ILL AT  ION  IN  ANALOGOUS  PHENOMENA. 
ESPECIALLY  THAT  OE  RADIO  AND  OPTICAL  STARS.  SHOWS 
INDICATIONS  OF  SIMILAR  TRAITS.  THE  SEVERAL 
EXPLANATIONS  WHICH  HAVE  BEEN  PROPOSED  ARE  MUTUALLY  AT 
VARIANCE.  AND  NONE  STANDS  UP  WELL  UNDER  CRITICISM. 

FURTHER  experiment  AND  STUDY  Ib  KEOUIRFD  K  A 
TFNABLF  explanation  is  to  re  ESTABLISHED. 

(AUTHOR)  tU) 
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contract:  AE-AF0SR-13R-64.  AF-AFOSR-lSR-eS 
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DESCRIPTORS:  (*LASERS.  *ANTFNNA  ARRAYS) »  ANTENNA 

configurations,  antenna  radiation  PATTERNS.  SPACE 
COMMUNICATION  SYSTEMS.  POLARIZATION.  MATHEMATICAL 

analysis 

identifiers:  linear  broadside  arrays,  dolph- 

TCHERYSCHEPF  ARRAYS.  UNEQUALLY  SPACED  ARRAYS. 

single  ring  arrays 

This  paper  deals  with  the  application  of  various 
TYPES  of  array  TECHNIQUES,  THE  LASER  IS  ASSUMED  TO 
HAVE  A  GAUSSIAN  FIELD  DISTRIBUTION  AT  ITS  APERTURE. 

and  its  far  field  pattern  is  developed  from  this 
aperture  pattern,  the  linear  broadside  array 
Factor  is  applied  to  both  the  gaussian  element 

PATTERN  AND  TO  AN  ELEMENT  CONSISTING  OF  A  CIRCULAR 
APFRTURE  uniformly  illuminated  WITH  A  PLANF  WAVE. 

The  DOLPH-TCHERYSCHEFf  and  binomial  amplitude 
distribution  array  factors  are  applied  to  the 

GAUSSIAN  FLEMEnT  PATTERN  TO  REDUCE  SIDELORF  LEVELS 
WITH  EQUAL  ELF  'ENT  SPACING.  ISHIMAPU'S  TECHNIQUE 
OF  UNEQUAL  ELEMENT  SPACING  IS  APPLIED  TO  THE 

Gaussian  element  pattern  to  reduce  sidelobes.  and 
then  to  SUITBESS  the  secondary  BEAM,  the  half-power 
beamwidths  are  calculated  and  compared,  and  the 
circular  array  r,  investigated  for  application  to  the 
Gaussian  flement  pattern,  results  concerning 
relative  sidelobe  levels  and  grating  lobe  levels  are 
tabulated  and  compared,  conclusions  are  made 
concerning  the  feasibility  of  applying  ARPAY  theory 

TO  LASERS  WITH  ELEMENT  SPACINGS  OF  HUNDREDS  OF 
WAVELFNGThS.  (AUTHOR)  <U) 
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DESCPIPTORS:  (♦lasers*  modulation) ,  electron  OPTICS* 

MIRRORO,  PRISMS  (OPTICS)*  CRYSTALS*  POTASSIUM  COMPOUNDS* 
PHOSPHATES r  QUARTZ*  REFRACTIVE  INDEX*  LIGHT 
TRANSMISSION*  OSCILLATION*  DISPLAY  SYSTEMS  (U) 

ThFORPTlCAL  ANO  EXPERIMENTAL  STUDY  WAS  PEREORMFD  TO 
INVESTIGATE  A  l.ASeZR  MODULATION  TECHNIQUE  CAPABLE  OF 
PROVIDING  A  I  LAT  FREQUENCY  RESPONSE  OVER  THE  RANGE  OF 
30  CPS  TO  30  ME/S  WlTt(  A  MODULATION  INDEX  OF  0.5  OR 

greater,  the.  technique  involved  the  introduction 
OF  CONTROLLARLP  losses  to  the  laser  cavity  BY 

Al  TERNATt  ALK'MMEmT  A^!n  misalignment  OF  TH'^  CAVITY 

REFLLCTURS.  this  was  to  be  accomplished  by 
iNSERTIOrj  QE  AN  El'^CTRO-OPTIC  PRISM  in  THE  CAVITY  AND 
VARYING  THE  ANGLE  OF  DFVIATION  OF  ThE  EXIT  REAM  FROM 

The  prism  py  electrically  controlling  The  magnitude 

OF  THE  INDEX  OF  REPRArTlOM  OF  THE  PRISM,  THE 

TRANSMISSK^N  losses  associated  with  the  ELRCTPOOPTIC 
PRISM  WERE  experimentally  fqUND  TO  PE  GREATER  THAN 

the  gain  or  THE  laser  cavity,  thus*  oscillations 

COULD  NOT  RE  MAlNTAINj-p  WITH  THE  ELECTRO-OPTTC  PRISM 
IN  THiV  CAVITY.  The  MAjc'F-(  FACTORS  CONTRIBUTING  TO 
the  transmission  losses  were  FOUND  TO  BE  REFLECTION 
LOSSES  ANEj  an  I i jMfHt'NT  HI  i^EERInGENCE  OF  THE 
CRYSTALLINE  MATERIALS.  PERTINENT  THEORETICAL 
DISCUSSIONS  and  E xPE:R  I mentaL  results  are  INCLUnED  IN 
Ti(r  REPORT,  (AUTHOR)  (U) 


18 

ufjclassieied 


/ZLW13 


UNCLASSirif^D 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /ZLw?13 
AD-Gn3  004 

BAIRD  ATOMIC  INC  CAMBRIDGE  MASS 

effect  of  optical  path  imperfections  on  fabry-perot 
MODULATOR  PERrORMANCF,  ('») 

DESCRIPTIVE  note;  RFPT,  FOR  IT  FEB-17  JUL  64f 
64  78P  DELPIAnO* VINCENT  ,JR,J 

contract;  AF  33(61S)-1254 
PROj;  AF-4335 
task:  433513 

monitor:  AFAL  TDR-64-141 

UNCLASSI'^IED  REPORT 
SUPPLLMl'NTAPY  NOTE*. 

DESCRIPTORS;  (♦MODULATORS.  PERFORMANCE  (ENGINEERING)). 
LASERS.  LIGHT  TRANSMISSION.  REFRACTION.  BROADBAND. 
amplifiers,  frequency.  Probability,  interferometers* 
PIEZOELECTRIC  CRYSTALS.  SLIRFACE  PROPERTIES.  POTASSIUM 
COMPOUNDS.  PHOSPHATES  (U) 

identifiers:  fabry-perot  modulator,  electro-optic 
eefect.  potassium  DIHYDROPHOSPHATE  (U) 

under  a  previous  contract,  a  theoretical 
Investigation  was  conducted  on  the  ffeects  oe 
variation  in  optical  PATHLENGTH  upon  the  PERFORMANCE 
OF  A  FABRY-PEROT  TYPE  WIDEBAND  MODULATOR*  THE 
VARIATIONS  CONSISTED  OF  STATISTICAL  DISTRIBUTIONS 
WITHIN  OR  ACROSS  THE  APERTURE.  AND  TWO  PROBABILITY 
DISTRIBUTIONS  OF  THE  VARIABLE  PATHLENGTH  WERE 
studied:  a  rectangular  and  a  GAUSSIAN.  THE 
OBJECTIVE  OF  THE  PRESENT  WORK  WAS  TO  PROVIDE  DIRECT 
experimental  VERIFICATION  OF  THE  THEORETICaL  RESULTS 
OF  THE  PROBABILITY  STUDY  AS  WELL  AS  TO  CHARAC'FRlZh 

AND  access  the  present  performance  O'"  The  MODULATOR 
In  order  TO  provide  guidance  FOR  FUTURE  WORK,  IT 
IS  SHOWN  that  the  PL AnE-PAR ALLEL  FABRY-PEROT  TYPE 
OF  MODULATOR  WILL  APPROACH  IDEAL  THEORETICAL 
PERFORMANCE  ONLY  FOR  EXTREMELY  SMALL  APERTURES  OF  THE 
ORDER  OF  0.045  INCH  OR  LESS  AND  THAT  THIS  RESULT  IS 
IN  ACCORDANCE  WITH  THE  THEORETICALLY  PREDICTED 
PERFORMANCE.  IT  IS  FURTHER  SHOWN  THAT  THE  MODULATOR 
PFRFORMANCE  DEPENDS  CRITICALLY  UPON  THE  FREQUENCY 
STABILITY  AND  BANDWIDTH  OF  THE  SOURCE  AND  THAT 
FREQUENCY  DRIFTS.  F  SUB  0.  GREATER  THAN  A  FEW 
megacycles  WILL  CAUSE  LARGE  FLUCTUATIONS  IN  THE 
AVrPAGE  TRANSMTSSTON.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 
supplementary  note: 

descriptors:  (*light  communication  systems^  modulation) » 

( *MODULATION»  LIGHT  COMMUNICATION  SYSTEMS).  LASERS. 
INTERFEROMETERS.  MIXERS  (ELECTRONIC).  SIGNAL -TO -NOISE 
RATIO.  NOISE  (RADIO).  LIGHT  TRANSMISSION.  REFLECTORS. 
broadband.  AMPLIFIERS.  OPTICS.  MEASUREMENT.  THEORY. 
EGJATIONS  (U) 

IOENiIFIERS:  HE'^ERODYNE  (U) 

The  properties  or  optical  heterodyne  DETECTIO'  are 
analyzed  and  MFASURiTD.  USING  A  LASER  AND  TWYMAN- 
green  interferometer,  it  is  shown  that 
heterodyne  amplification  preserves  the  5IGNAL“T0- 

NOISF  RATIO  IN  THE  DETECTED  DIFFERFNCE  FREOUENCY  IN 

the  presence  of  incoherent  noise  and  that  the 
limiting  noise  of  the  system  IS  photocurrent  Shot 
NoTS!'.  Suitability  this  technique  is 
DlmO'JSTRATED  for  diffuse  as  well  as  specular  mirrors 

ArJD  CORNER  REEL  ECTORS  AS  WELL  AS  FLATS.  VARIOUS 

techniques  of  modulation  are  discussed  and 

DEMONSTRATru.  INCLUDING  PHASE.  AMPLITUDE  AMD  SINGLE- 
SIDEBANO  modulation.  A  METHOD  IS  DEVELOPED  FoR  THE 
DEMCO"LATTnN  OF  PH ASE-MODULATeD  LIGHT.  THE 

limitations  imposed  On  the  optical  heterodyne 
technique  by  the  transmission  path  conditions  are 
investigated.  SINGLE-SIDEBAND  VS  pOUBLE-DETECTlON 
techniques  are  compared  experimentally,  under 
turbulent  atmospheric  conditions,  the  former 

PROVES  TO  RE  THE  SUPERIOR  TECHNIQUE.  DESIGN  AND 

construction  op  a  field  instrument  embodying  this 
principle  is  INI'iIATED.  The  uses  and  limitations 
OF  heterodyne  detection  IN  OPTICAL  COMMUNICATIONS. 
demultiplexing  of  channels,  demodulation  of  fm  and 

AM.  DOPPLER  AND  DISPLACEMENT  MEASUREMENTS.  ANO 

LASER  STABILIZATION  ARE  DISCUSSED.  RECOMMENDATIONS 

are  made  FOR  FUTURE  REPpaRCH  AND  DEVELOPMENT,  (U) 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTf.; 

DESCRIPTORS:  (♦LASERS.  ELECTROMAGNETIC  WAVES)* 

(♦ELECTROMAGNETIC  WAVES*  ATTENUATION)*  ( ♦ATMOSPHERE » 
LIGHT  TRANSMISSION)*  WAVE  TRANSMISSION*  CLOUDS* 

refractive  index*  aerosols*  scattering*  absorption* 

OPTICS  (U) 

SMALL  angle  SPREADING.  AEROSOL  SCATTERING  AND 
MOLECULAR  ABSORPTION  ARE  CONSIDERED  THE  IMPORTANT 
MECHANISMS  FOR  THE  WEAKENING  OE  A  LASER  BEAM  IN  THE 
OPEN  ATMOSPHERE.  THREE  DIFFERENT  TRANSMISSION  LAWS 
are  worked  out  for  these  THREE  MECHANISMS.  BOTH 

The  physical  principles  and  the  numerical  values 
encountered  in  the  lower  atmosphere  are  discussed  ANH 

iLLUSTRATEn.  RANDOM  DENSITY  FLUCTUATIONS  IN  THE 

Turbulent  atmosphere  are  discussed  as  the.  cause  of 

SMALL  ANGULAR  DEFLECTIONS  IN  A  NARROW  PENCIL  OF 

light,  beam  attenuation  due  to  atmospheric  aerosol 
SCATTERING  IS  TREATED  FOR  AN  AEROSOL  SIZE 
Distribution  dfscribep  by  the  sum  of  two  inverse 
Powers  of  the  droplet  radius,  laser  beams  can  help 
find  the  parameters  of  such  distributions, 
molecular  absorption  is  examined  in  terms  of  the 

NARROW  infrared  LINES  OF  WATER  VAPOUR.  AN  ffpORT 

is  made  to  present  this  difficult  Topic  in  "as  simple 

AND  USEFUL  A  FORM  AS  IS  COMPATIBLE  WITH  THF 

observational  material,  the  formulae  are  DFSIGNED 

To  MAKE  IT  POSSIBLE  To  ESTIMATE  IN  DETAIL  HOW  THE 
atmosphere  would  weaken  a  laser  beam  under  a  WIDE 
variety  of  CONDITIONS.  IT  IS  FOUND  THAT  SOME 
effects  are  SERIOUS  EVEN  AT  SHORT  RANGES  OF  A  FEW 
METERS*  WHILE  TN  FAVOURABLE  CIRCUMSTANCES.  LASER 
SIGNALS  WOULD  MOT  BE  DRASTICALLY  ATTENUATED  OUT  TO 

any  practioal  distance  In  the  lower  atmosphere, 

(AUTHOR)  (U) 
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ad-605  319 

TECHNICAL  OPERATIONS  INC  BURLINGTON  MASS 

INVESTIGATION  OF  COHERENT  OPTICAL  PROPAGATION-  tU)  ■ 

DESCRIPTIVE  note;  FINAL  REPT. 

AUG  64  64P  SKINNER*T.  J.  1WHITNEY»R.  E. 

I 

contract;  AF30  602  2619 
PROj;  4519 
task:  451905 

monitor:  RADC  f  TDR64  65 

unclassified  report 

t  I 

supplementary  note: 

descriptors:  (*lasers»  light  transmission)#  (flight 
signals#  propagation)#  (*light  communication  systems# 
LASERS)#  waveguides.  OPTICAL  EQUIPMENT  COMPONENTS# 
WAVEGUIDE  RENOS#  ALIGNMENT#  FLEXIBLE  COUPLINGS#  PRISMS 
(OPTICS)  (U) 

The  report  discusses  the  guided  propagation  of  an 
OPTICAL  signal.  THE  BEAM-WAVEGUIOE  WAS  CHOSEN  FOR 
CONSIDEPvATION  BECAUSE  OF  ITS  EXTREMELY  LOW  INTRINSIC 
LOSS,  THESE  INTRINSIC  LOSSES#  ALONG  WITH 

misalignment  and  feed  losses#  are  derived,  the 
misalignment  losses  are  high,  to  reduce  them#  a 
flexible  joint  was  designed  that  allows  the  guide  to 
FLEX  without  INTRODUCING  PROHIBITIVE  LOSSES. 
although  MUCH  WORK  REMAINS  TO  BE  DONE  BEFORE  A  . 

PRACTICAL  OPTICAL  WAVEGUIDE  FOR  LONG  PATHS  EXISTS# 

THE  REPORT  DEMONSTRATES  THE  FEASIBILITY  OF  THE  BEAM- 
WAVEGUIDE,  (AUTHOR)  (U)  ' 
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FOREIGN  TECHNOLOGY  DIV  WRIGHT-PATTFRSON  AFR  OHIO 

GAS  AND  LIQUID  LASERS,  (U) 

AUG  64  8P  TSENG»CHAO-SHOIJ  I 

REPT.  NO.  FTn-TT-64-565 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  EDITED  TRANS.  OF  K*0  HSUFH  TA 
CHUNG  (CHINESE  PEOPLE’S  REPUBLIC)  NO.  Hr  P. 

22-P3. 

descriptors:  (^lasers.  REVIEWS),  GASES,  lOUlOS,  LIGHT 

COMMUNICATION  SYSTEMS*  CHINA  (U) 

A  POPULARIZED  REVIEW  OF  THF  BASIC  PRINCIPLES  Op  GAS 
and  LIQUID  LASERS.  (U) 
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SYLVANIA  electronic  SYSTEMS-WEST  MOUNTAIN  VIEW  CA'  IF 

electronic  defense  labs 


research  of  techniques  for  LIGHT  MODULATION 
DETECTION.  PART  I,  AMPLITUDE  DEMODULATORS. 


DESCRIPTIVE  note:  FINAL  REPT.  (PART  1)» 
MAY  63* 

JUN  64  136P  MCMURTRY  tB.  J. 

D.  F.  JTARG  IS1EGMAn>A*  F.  I 
contract:  AF33  657  8995 

PROj;  AF-4156 
task:  415510 

monitor:  AFAL  TDR-64-181-PT-1 


15  MAY  62-15 
JCADDES  » 


unclassified  REPORT 


supplementary  note:  also  see  ad-410  264 

^t'-Ight*  demooula r ION)  *  (♦amplitude 
modulation*  light)*  (♦phototubes*  microwave  EQUIPMENT)* 
LIGHT  COMMUNICATION  SYSTEMS*  TRAVELING  WAVF  TUBES* 
lasers*  broadband*  MICROWAVE  FREQUENCY* 

electron  guns*  light  Transmission* 

^'^^'^‘^^^UATORS*  NOISE  (RADIO)*  ELECTRON  DENSITY* 
PHOTOCATHODF.S*  DESIGN*  CONSTRUCTION*  TESTS  (U) 

IDENTIFIERS:  TRAVELING-WAVE  MICROWAVE  PHOTOTUBES  (U) 

the  RESULTS  OF  A  ONE-YEAR  APPLIED  RESEARCH  PROGRAM 
ON  THE  DEMODULATION  OF  AMPLITUDE-MODULATED  (AM) 
light  ARE  PRESENTED.  SUFFICIENT  INFORMATION  IS 
rROVIDED  FOR  the  DETAILED  UNDERSTANDING*  DESIGN*  AND 
USE  OF  TRAVELING-WAVE  MICROWAVE  PHOTOTUBES  (TWPS)* 
the  MOST  PROMISING  DETFCTOF  FOP  RROADB AND-MODULATED 
JH'^  REPORT  includes:  (i)  THE  IDEAL T7En 
^inhLtSIS  which  t- iRSl  pointed  OUT  THE  MORE  IMPORTANT 
TWP  DESIGN  CONSIDERATIONS  AND  OPERATING 
CHARACTERISTICS*  (2)  A  MORE  COMPLETE 
COmPUTERAIDED  ANALYSIS  WHICH  GIVES  DETAILED 

Information  on  the  effects  or*  the  various  beam- 

circuit  PARAMETERS  and  OPERATING  CONDITIONS)  AND 

electron  GUN  REGION*  WITH 
EMPHASIj*  on  VELOCITY  SPREAD  AND  CURRENT  DENSITY 

Ti  - 


THE  RESULTS  QE  a  DETAILED  EXPERIMENTAL 


effects.  _ 

ANALYSIS  OF  THF  TWP  ARE  PR^SENTe'dV  PROVIDING  BOTH 
VERIFICATION  OF  THE  MQRE  COMPLETE  THEORETICAL 
treatment  and  INFORMATION  ON  GENERALLY-USFFUL 
PHOTODETECTOR  TEST  TECHNIQUES.  EXPERIMENTAL  DATA 
Are  GIVEN  ON  Several  nTMrp  Tyorc  —  — -  - - 


P!  'OTOnr  TECTGR3. 


24 

UNCLASSIFIED 


(U) 

/7LW13 


unclassified 


one  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZLW13 
AO-GOS  512 

SYLVANIA  electronic  SYSTEMS-WEST  MOUNTAIN  VIEW  CALIF 

electronic  defense  labs 

RESEARCH  ON  TECHNIOUES  FOR  LIGHT  MODULATION 
DETECTION?  PART  II :  FREQUENCY  DEMODULATORS,  (U) 

descriptive  note:  FINAL  REPT.  15  MAY  63-15  MAY  64» 

JUN  64  256P  AMMANNsF.  0.  JHARRIS^S*  E.  » 

targ»r.  ; 

contract:  aF  33(657)-B995,  AF  04(695)-305 

PROJ;  Ar-41S6 
task:  415610 

monitor:  AFAL  TDR-64-1P1-P2 
UNCLASSIFIED  REPORT 

supplementary  note;  study  made  in  COOPERATION  WITH 
STANFORD  UNIV.  UNDE.R  CONTRACT  TO  AlP  FORCE  SYSTEMS 
COMMAND,  see  ALSO  AP“605  478. 

DESCRIPTORS:  (*LIGHT»  DEMODULATION)*  (♦FREQUENCY 

MODULATION#  LIGHT)#  (*PHASE  MODULATION#  LIGHT)# 
(♦PHOTOTUBES#  MICROWAVE  EQUIPMENT)#  LIGHT  COMMUNICATION 
SYSTEMS#  refraction#  DISCRIMINATORS#  MICROWAVE 
FREQUENCY.  DEMODULATORS#  CRYSTALS#  NOISE  (RADIO)# 
SIGNAL-TO-NOISE  RATIO#  LASERS#  BROADBAND#  DESIGN# 
CONSTRUCTION#  TESTS  (U) 

identifiers;  birefringent  discriminators#  optical 
RATIO  detectors#  HETERODYNE  DETECTION  (U) 

the  results  of  a  one-year  program  on  the 

DEMODULATION  OF  FREQUENCY-MODULATED  (FM)  DR  PHASE- 
MODULATED  (PM)  LIGHT  ARE  PRESENTED,  THEORETICAL 
AND  experimental  STUDIES  WFRE  MADE  BOTH  OF  DJRECT 
DEMODULATION  AND  HETERODYNE  DEMODULATION.  A 
technique  employing  conversion  OF  >^M  TO  AM  VIA  A 
BIREFRINGENT  DEVICE  WITH  SUBSEQUENT  DETECTION  BY  A 
TRAVELING-WAVE  PHOTOTUBE  IS  USED  FOR  THE  DEMODULATION 
method,  the  REPORT  DEALS  WITH  TECHNIQUES  AND 
DEVICES  FOR  CONVERTING  FM  (AND  PM)  TO  AM  AT 
OPTICAL  FPFQUENCIES.  COMPREHENSIVE  ANALYSES  AND 
DISCUSSIONS  ARE  GIVEN  ON  TWO  SIMPLE  BIREFRINGENT 
DEVICES#  THE  BIREFRINGENT  DISCRIMINATOR  A^'^  THE 
OPTICAL  RATIO  DETECTOR#  DEVICES  CAPABLE  OF  CONVERTING 
FM  to  am  AND  PM  TO  AM,  RESPECTIVELY,  THE 
USE  OF  MULTICRYSTAL  DEVICES  IN  DEMODULATORS  IS 
TREATED.  INCLUDED  ARE  Two  OPTICAL  NETWORK 
synthesis  TECHNIQUES  FOR  REALIZING  BIREERTMGrNT 
DEVICES  having  arbitrarily  SPECIFIED  TRANSFER 
functions. 

(U) 
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united  aircraft  CORP  east  HARTFORD  CONN 

ULTRASONIC  CONTROL  OF  LASER  PERFORMANCE,  (U) 

descriptive  note:  final  RFPT.  FOR  26  JUN  63-25  JUN  64» 

SEP  64  64P  DFMARIA»A.  J.  > DANlELSON»G. 

E .  *  JR  ,  J 

REPT.  no.  UNAIR-C-9200fi3-12 
contract:  nAi9  ozoamcoitoa 

PROJ:  IG6  2P001A056  03  17 

UNCLASSIFIED  REPORT 
supplementary  note: 

DESCRIPTORS:  ( ♦MODULATION*  LASERS),  (♦LASERS,  CONTROL), 

(♦ultrasonic  radiation,  LASERS),  GLASS,  IMPURITIES, 
NEODYMIUM,  REFRACTIVE  INDEX,  MECHANICAL  WAVES,  FEEDBACK, 
TUNNELING  (ELECTRONICS),  STANDING  WAVE  RATIOS, 
PERFORMANCE  (ENGINEERING)  (U) 

The  REPORT  describes  THE  WORK  PERFORM<^n  ON  A 
RESEARCH  PROGRAM  DIRECTED  TOWARD  DETERMINING  ThE 
OSCILLATION  CHARACTERISTICS  OF  A  LASER  WHEN  THE 
refractive  index  within  THE  feedback  CAVITY  l5 
PERTURBED  BY  MEANS  OF  ACOUSTIC,  ELECTRIC,  OR  MAGNETIC 
FIELDS,  The  laser  IS  RFPRESENTFD  in  TERMS  OF  A 
SYSTEM  BLOCK  DIAGRAM  HAVING  FORWARD  AND  FEEDBACK 
TRANSFER  FUNCTIONS  WHICH  CAN  BE  VARIED  IN  A  PERIODIC 
MANNER  SO  AS  TO  MODULATE  THE  OUTPUT  OF  THF  QUANTUM 
DEVICE.  THE  MODIFICATION  OF  A  LASER'S  FEEDBACK 
transfer  FUNCTION  BY  AN  ULTRASONIC-REFRACTION  AND  BY 
AN  OPTICAL-TUNNELING  SHUTTER  HAS  BEEN  UTILIZED  TO 
GATE  THE  LASER'S  OUTPljT.  EXPERIMENTS  ARE  REPORTED 
WHICH  DEMONSTRATE  THAT  THE  PEP’IODIC  FLUCTUATION  OF 
the  refractive  index  resulting  from  THE  PROPAGATION 
OF  FOCUSED  ULTRASONIC  ENERGY  WITHIN  A  SOLID  STATE 
LASER  MEDIUM  CAN  BE  UTILIZED  AS  A  O-SPOILER  TO  GATE 
The  OUTPUT  OF  HIGH  GAIN  LASERS  WITHOUT  THF 
INTRODUCTION  OF  LOSSY  FLEMENTS  INTO  THE  LASER’S 

Feedback  path,  in  addition,  experiments  are 

REPORTED  WHICH  REVEAL  AN  INCREASE  IN  THE  ENERGY 
OUTPUT  OF  A  neodymium  DOPED  LANTHANUM  THORIUM 

Borate  glass  rod  when  longitudinal  acoustical 

STANDING  WAVES  WERE  PROPAGATED  DOWN  THE  LENGTH  OF  THE 
GLASS  ROD.  (AUTHOR)  (U) 
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STANFORD  UNIV  CALIF  MICROWAVE  LAB 

Photomixing  in  a  bulk  semiconductor 

Photodetector.  (u) 

descriptive  note:  technical  rept.. 

AUG  64  75P  WEAVER»J.  N.  > 

REPT,  NO.  ML-12n6 

CONTRACT:  N0NR-225(48) .  NSF-G-22929 

PROj:  NR37,-5  361 

UNCLASSIFIED  REPORT 

supplementary  note;  supported  in  PART  BY  THE  U*  S,  ARMY 
SIGNAL  CORPS  AND  U.  S,  AIR  FORCE. 

DESCRIPTORS;  <*LI6hT»  DEMODULATION) r  ( *nEMOnULATORS » 
LIGHT) »  (*ScmICONDUCTOr  DEVICES^  CRYSTAL  MIXERS) » 
(♦photoelectric  cells  (SEMICONDUCTOR)* 

PHOTOCONDUCTIVITY).  SINGLE  CRYSTALS*  LASERS.  MlCROWAVF 
FREOUENCY.  PHOTOELECTRIC  EFFECT*  ELFCTRICAL  PROPERTIES. 

voltage*  Electric  currents,  theory,  mathematical 
analysis,  experimental  i>ata.  design,  cadmium  alloys, 
selenium  alloys,  silicon,  gallium  alloys,  arsenic 
alloys  (U) 

identifiers:  semiconductor  PHOTODETECTORS  (U) 

This  study  is  concerned  with  bulk  semiconductors  as 
detectors  of  the  difference  frequency  between  two  or 

MORE  optical  SIGNALS  AND  AS  A  DEMODULATOR  OF 
microwave  am  modulated  light,  the  basic 
Experiment  consisted  of  mounting  single  crystals  of 
Cose,  si,  and  gaas  in  a  coaxial  mount  and 
Illuminating  the  crystals  with  the  beam  qf  single 
Laser,  a  nc  bias  voltage  was  applifd  and  thf 
microwave  and  DC  PHOToCUPRFNTS  WFRF  MEASURED  AS  A 
Function  op  light  intensity,  bias  voltage* 

TEMPERATURF,  microwave  match,  and  the  various  crystal 
samples,  some  of  the  experimental  problems 
Encountered  are  discussed,  an  outline  of  the 
pertinent,  simplified  photoconductor  theory  is 

PRESENTED  ALONG  WITH  AN  EQUIVALENT  CIRCUIT  FoR  THE 

photopetector  device.  Also*  the  semiconductor 

CAPTURE  CROSS  SECTION.  LIFETIME.  AND  TRAP  DENSITY  IS 
CALCULATED  FROM  THF  MeASURPO  VALUES  qF  PhOTOCURRENT . 
the  BULK  semiconductor  PHOTODETECTOR  IS  SHOWN  TO  BE 
A  RUGGED.  SIMPLE.  AND  INEXPENSIVE  DEVICE  FOP 
detecting  optical  beat  freouencifg.  particularly  at 
high  light  levels  and  in  the  infrared.  (AUTHOR) 

(U) 
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naval  research  lab  WASHINGTON  D  C 

EXPERIMENTAL  OBSERVATIONS  OF  FORWARD  SCATTERING  OF 
light  IN  the  LOWER  ATMOSPHERE.  (U) 

descriptive  note:  interim  rept.» 

SEP  64  SOP  CURCIO»J.  A.  » DRUMMETER » L.  F. 

'  JP.  J 

REPT.  NO.  NRL-6152 
PROJ:  RR004  02  42  5152 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  (♦LIGHT  TRANSMISSION.  SCATTERING)* 
(♦ATMOSPHERE.  LIGHT  TRANSMISSION).  (♦LIGHT. 

PROPAGATION).  AEROSOLS.  COMMUNICATION  SYSTEMS.  LASERS. 
AIR  POLLUTION.  RUBY  (U) 

The  REPORT  DEALS  IN  PART  WITH  THE  EXPERIMENTAL 
RESULTS  FROM  SEVEN  MEASUREMENTS  ON  THE  FORWARD 
SCATTERING  OF  LIGHT  BY  THE  ATMOSPHFRIC  AEROSOL,  IN 
ADDITION.  CONSIDERATIONS  OF  THE  PROBLEM  OE  DETECTING 

Forward  scattered  light  in  the  daytime  show  that 
estimated  results  agree  with  the  AVAILABLE 
experimental  data,  considerations  of  the 
feasibility  of  using  over-the-horizon  propagation  as 

a  COWUNlfATIONS  LINK  LEADS  TO  ThF  ESTIMATION  THAT 
COMMUNICATION  BETWEEN  FIXED  POINTS  AT  MORSE  COdE 
rates  IS  CURRENTLY  FEASIBLE  OVER  RANGES  OF  THE  ORDER 
OF  50  KM  IN  THF  DAYTIMF  FOR  METEOROLOGICAL  RANGES  OF 
16  KM  OR  MORE.  USING  A  NARROW-BEAM  PROJECTOR  AS 
SOURCE.  SHTP-TO-SHIP  COMMUNICATION  WOULD  REQUIRE 
SOURCES  OF  VERY  HIGH  POWER  OR  PRECISE  STABILIZATION 
AND  POINTING  OF  EXISTING  MIGH-INTENSITY  SEARCHLIGHT 
SOIJRCES*  (AUTHOR)  (U) 
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STANFORD  UNIV  CALIF  STANFORD  ELECTRONICS  LABS 

tuning  of  CW  LASERS  OVFR  ANGSTROM  BANDWIDTHS!  SOME 
POSSIBLE  APPROACHES.  <D) 

DESCRIPTIVE  note:  TECHNICAL  RFPT.  FOR  JUN  63-jUN  64* 

AUG  64  62P  MORRIS*R.  J.  J 

REPT,  NO.  SEL-64-092  * SEL-TR-05T6-6 
CONTRACT:  AF  33 ( 657 ) -1 1 144 

PROj:  AF-4n36 

task:  403602 

monitor:  AFAL  TDR-64-227 
UNCLASSIFIED  REPORT 
supplementary  note: 

descriptors:  (♦lasers*  tuned  amplifiers)*  (♦tuned 
amplifiers.  LASERS).  TijNlNG  DEVICES*  SIGNALS*  FRE(3UENCY 
shift.  DIFFRACTION.  SOUND.  CRYSTALS*  MAGNETIC  FIELDS* 
DOPPLER  EFFECT.  TEMPERATURE*  PARTICLE  BEAMS.  FREQUENCY 
modulation,  microwave  FREQUENCY  (U) 

This  report  is  an  investigation  of  several 
approaches  to  the  problem  of  obtaining  CW  coherent 
optical  signals  whose  wavelength  can  be  scanned  in  A 

CONTROLLEn  FASHION  OVER  A  RANGE  OF  APPROXTMATFLY  1 
A  OR  MORE.  THE  METHODS  DISCUSSED  INCLUDE  THE 

Following  internal  tuning  methods:  zefman  tuning: 
diffraction  from  acoustic  waves:  crystalstrain 
tuning:  thermal  tuning:  tunable  mode  selection  in 
wide  lines:  and  doppler-shift  tuning  using  a  beam 

OF  ACCELERATED  PARTKlES.  THE  LAST  METHOD  LISTED 
IS  BELIEVED  TO  BE  A  NOVEL  SCHEME  FOR  LASER  TUNING. 
frequency  MODULATION  USING  MICROWA'-'E  FREQU'^.NCIES 
And  LARGE  MODULATION  INDICES  IS  ALSO  DISCUSSED  AS  AN 
EXTERNAL  TUNING  METHOD.  OF  ALL  THE  APPROACHES.  IT 
IS  PROBABLY  THE  ONE  ThAT  WILL  PROVIDE  THE  SIMPLEST 
And  MOST  effective  solution.  (AUTHOR)  (U) 
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ARVY  ELECTRONICS  LABS  FORT  MONMOUTH  N  J 

PULSE  modulation  qf  An  electron  injection  lasfr 
transmission  system.  (U) 

5P  3P  SCHTEL.F.  J.  IBULLWTNKFLrE.  C.  > 

GAMMARINO.R,  R,  JARMARA.J,  F.  >WEBR»R.  E.  » 

UNCLASSIFIED  REPORT 

supplementary  note: 

descriptors;  (+LIGHT  communication  systems.  LASERS) » 

(♦LASERS.  LIGHT  COMMUNICATION  SYSTEMS)#  ( *C0MMUNICATI0N 
SYSTEMS.  LASERS).  TURBULENCE.  DISTORTION. 

audiofrequency,  pulse  modulation.  FOURIER  analysis. 
DESIGN.  SIGNAL-TO-NOISE  RATIO.  LIGHT  TRANSMISSION# 

GASES.  HELIUM.  NEON  (D) 

IDENTIFIERS!  ELECTRON  INJECTION  LASERS  (U) 

amplitude  MODULATION  OE  GAS  LASERS  IN  Cw 
operation  are  f^'ASTLY  ACHIEVARLF  IN  THE  AUDIO 

frequency  range  either  by  modulation  of  thf  re  pump 
Power  or  by  electro-optical  or  piezoelectric 

MODULATORS,  IN  INITIAL  EXPERIMENTS  A  HE-NE  GAS 

Laser  (spectra  physics  nr.  112)  with 
hemispherical  resonator  arrangement  emitting  at  6326 
WAS  employed.  PUMP  MODULATION  ALLOWED  A  MODULATION 
DEPTH  OF  THE  EMITTED  COHERENT  RADIATION  OF  IqO* 

WITH  AN  AVERAGE  POWER  OUTPUT  oF  THREE  MILLIWATT^. 

The  LIGHT  SIGNAL  WAS  COLLECTED  IN  A  4  FOOT 

Telescope  (questar)  and  received  by  an  rca  7265 
PHOTOMULTIPLER.  this  experimental  system  was  used 
for  the  transmission  of  one  audio  channel.  (U> 
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air  force  CAMBRIDGE  RESEARCH  L.AB5  L  G  HANSCOM  FIELD 

mass 

APPLICATIONS  OF  LASERS.  (U) 

DESCRIPTIVE  note;  SPECIAL  REPORTS^ 

NCV  64  43P  STICKLEYfC.  MARTIN  t 

PROj:  4645 

MONITOR:  AFCRL  »AFCRL  64“914»SR15 

UNCLASSIFIED  REPORT 

supplementary  note:  a  shorter  VERSION  OF  A  PAPER  PREPARED 
FOR  A  SEMINAR  ON  LASERS  HELD  IN  AUGUST  1964  AT  NEW 
YORK  CITY  UNDER  THE  SPONSORSHIP  OF  THE  EDUCATION  AND 
RESEARCH  ASSOCIATION. 

descriptors:  i+lASERSf  SYMPOSIA) f  INSTRUMENTATION^ 

COMMUNICATION  SYSTEMSr  SPA*E  CoMMUNiC ATION  SYSTEMS^ 
METALLURGY.  MACHINING*  MEDICAL  RESEARCH*  BIOLOGY* 

RETINA.  RUBY.  TRACKlf.'G*  ACOUSTICS*  ROMAN  SPECTROSCOPY. 
ELECTRON  OPTICS.  COMPUTERS.  PHOTOGRAPHY*  DFFPnSE 
SYSTEMS  <U) 

fundamentally  THIS  ARTICLE  IS  A  SURVEY  OF 
APPLICATIONS  OF  LASERS.  THE  APPLICATIONS  ARE 
DIVIDED  INTO  SIX  MAJOR  AREAS:  PRECISION 
MEASUREMENTS*  COMMUNICATIONS*  BIOLOGICAL  AND  MEDICAL. 
OTHER  scientific  AREAS*  METALWORKING*  AND 
miscellaneous,  a  table  of  THE  BASIC 

characteristics  of  the  major  types  of  lasers  is 

PROVIDED  SO  THAT  THE  USER  CAN  BE  MARE  AWARE  OF  THE 
limitations  and  CAPABILITIES  qF  LASERS.  GOOD 
examples  OF  APPLICATIONS  IN  EACH  OF  THESE  AREAS  ARF 
DESCRIBED  IN  SOME  DETAIL  TO  ILLUSTRATE  WHICH  MAJOR 
PROPERTIES  OE  LASER  RADIATION  ARE  USEFUL  IN  THAT 
PARTICULAR  ARFA.  MOST  OF  THE.  DISCUSSION  PERTAINS 
TO  PRESENT-CAY  APPLICATIONS  BUT  IN  SOME  INSTANCES 
what  appear  TO  BE  GOOD  FUTURE  APPLICATIONS  ApF  ALSO 
DESCRIBED.  SEVENTY~TWO  REFERENCES  To  THE  TECHNICAL 
literature  that  relate  to  applications  ARF  PROVIDED. 
(AUTHOR) 
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NAVAL  ORDNANCE  LAB  WHITE  OAK  MD 

transmission  of-  GREEN  LASER  LIGHT  {530..^  '  THROUGH 
WATER»  (0) 

SEP  64  ?9P  MATLACK»D.  F,  FTEMfLIN'H.  A.  » 

TALBERTfW.  W»  » 

REPT.  no.  NOLVR-64-179 

task:  RUDC4BOOO  212  IFOOl  OS  02 

UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS:  (♦light  TrANSmI'  SlONr  WATER) »  {*LASERS» 

LIGHT  TRANSMISSION)#  (*WATER*  LIGHT  TRANSMISSION)# 
neodymium#  light.  COLORS#  ELECTROMAGNETIC  WAVpS# 
Pf^OPAGATIOM#  LIQUIDS#  ATTENUATION#  UNDERWATER 
COMMUNICATION  SYSTEMS#  MEASUREMENT#  TEST  METHODS#  TEST 
EQUIPMENT#  OPTICAL  EQUIPMENT#  NAVAL  RESEARCH 
LABORATORIES#  OPTICS#  RANGE  FINDING#  UNDERWATER  (U) 

The  EXTINCTION  COEFFICIENT  OF  FILTERED  POTOMAC  ! 

RIVER  WATER  WAS  MEASURED  AT  ThF  FREQUENCY  DOUBLED 
neodymium  «  green  laser*  wavelength  OE  •5300A, 
measurements  were  CONDUCTEO  in  situ  at  the  DAVID 
Taylor  model  basin  (Otmb)  in  a  cooperative 
program  with  the  naval  research  laboratory 
(NRL).  extinction  COEFFICIENTS  OF  0.097#  0.104  AN'^ 
0.119/M  WERE  MEASURED  ON  4 »  5  AND  B  JUNE  1964# 
RESPECTIVELY.  THE  INCREASE  IN  ATTENUATION  WITH 
time  is  CONFIRMED  BY  FILTERED  ARC  LIGHT  MEASUREMENTS 
MADE  BY  THE  NRL  AND  IS  ATTRIBUTED  Tq  CONTAMINATION 
OF  THE  WATER  AFTER  THE  BASIN  FILTRATION  SYS'.  EM  WAS 
turned  OFF.  SCATTERING  EXPERIMENTS  INDICATE  THAT 
THF  AUREOLE  EFFECT  FOR  THF  HIGHLY  COLLIMATED  LASER 
BEAM  WAS  SMALL  OVER  THE  200  METER  RANGE  OF  ThE 
MEASUREMENTS.  (AUTHOR)  (U) 
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one  REPOFT  BIRLIOGRAPHY  SEARCH  CONTROL  NO.  /ZLWl3 
ad-610  130 

library  of  congress  Washington  d  c  aerospace  technology 

niv 

Electromagnetic  light  waves  in  communication 
engineering*  vu; 

vJAN  65  17P  PROCHAZKA.MTROSLAV  > 

P.EPT,  NO.  ATD-T“65-2 
monitor;  TT  *  65  60830 

UNCLASSIFIED  REPORT 

supplementary  note:  SVETELNF  ELCCTROMAGNETTCKE 
VLENENIVE  SOELOVACI  TErMNlCF.  TRANS.  OF  SLAROPROUOY 
OnzoR  (CZECH05L0VAt\lA>  V.  25.  NO.  6»  P.  3l>-318. 


DESCRIPTORS:  (♦COMMUNlCATlO'si  ThFOD',  r  LIGHT  COMMUNICATION 

SYSTEMS)*  (♦LIGHT  COMMUNICATION  SYSTEMS,  COMMUNICATION 
THEORY)*  (♦FLECTROMAGNE'i  it  '..AVtS*  PROPAGATION)* 

(♦LASERS*  LIGHT  COMMUNICATION  SYSTEMS)*  WAVE 
TRANSMISSION*  LIGHT*  MODULATION*  OSCILLATION* 
demodulators,  radio  waves*  quantum  mechanics,  OPTICS* 
ELECTRIC  CURRENTS*  SIGnAL-TO-NOISE  RATIO*  ATMOSPHERE* 
METEOROLOGICAL  PARAMETERS  (U) 

basic  QUESTIONS  RELATED  TO  THE  USE  OF  LIGHT  WAVES 
FOR  TRANSMISSION  OF  INFORMATION  ARE  TREATED.  THE 
GENERATION  OF  LIGHT  WAVES*  THEIR  MODULATION*  AND 
DETECTION  ARE  COVERED.  MAIN  EMPHASIS  IS  PLACED  ON 
The  TRANSMISSION  OF  INFORMATION  IN  THE  ATMOSPHERE 
under  NORMAL  METEOROLOGICAL  CONDITIONS  AND  BY  MEANS 
CF  LIGHT  guides.  THE  POSSIBILITY  OF  USING  LIGHT 
WAVES  FOR  INFORMATION  TRANSMISSION  IN  THE  NEAR  FUTURE 
IS  critically  FValUATeD.  (aUThOR)  (U; 


33 

unclassified 


/ZLW13 


unclassified 


one  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZLW13 
AD-610  422 

DELAWARE  UNIV  NEWARK 

QUANTUM  LIMITATIONS  TO  ELECTROMAGNFTIC  SIGNAL 
MEASUREMENTS.  <U) 

descriptive  note;  final  REPT.  for  1  JAN  63-31  DEC  64.. 

DEC  64  15P  BOlGIANO.L.  PAUL  »JR.» 

contract;  AF  AF0SR2.63 
monitor:  AFOSR  r  65  0028 

UNCLASSIFIED  REPORT 

supplementary  note; 

DESCRIPTORS:  (♦COMMUNICATION  THEORY.  QUANTI.IM  MECHANICS)  » 

(^photoelectric  EFFECT,  COMMUNICATION  THEORY), 
ELECTROMAGNETIC  WAVES.  COMMUNICATION  SYSTEMS. 
ILLUMINATION.  LIGHT.  SIGNALS.  NARROWBAND.  FOURIER 
analysis,  probability.  STATISTICAL  ANALYSIS  (U) 

IDENTIFIERS:  OPTICAL  COMMUNICATION  SYSTEMS. 

PHOTODETECTION  (U) 

IT  WAS  FOUND  POSSIBLE  TO  DEVELOP  A  MATHEMATICAL 
theory  OF  COMMUNICATION  WHICH  INCLUDES  QUANTUM 
EFFECTS.  AND  AS  IS  ALSO  IMPORTANT.  REDUCES  TO  THE 
mathematics  of  CLASSICAL  COMMUNICATION  THEORY  WHEN 
QUANTUM  effects  CAN  BE  NEGLECTED.  BECAUSE 
PHOTOELECTRIC  DETECTION  IS  USED  UNIVERSALLY  aT 
OPTICAL  FREQUENCIES.  AND  BECAUSE  IT  LENDS  ITSELF  TO  A- 

simpler  Theoretical  description,  earlier  publications 

HAVE  CONSIDEHED  T.UE  STATISTICS  OF  PHOTO  DETECTION  - 
HOW  THEY  differ  FoR  COHERENT  AND  INCOHERENT  SIGNALS. 

AND  THE  consequences  OF  THESE  DIFFERENCES  FOR 

Information  transmission,  the  work  was 
concentrated  in  two  major  areas:  (A)  statistics 

OF  f'HOTODFTFCTTON,  AND  (B)  QUANTUM  STATISTICAL 

Analysis  of  communication,  (U) 
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PERKIN-ELMER  CORP  NORWALK  CONN 

INVESTIGATION  OF  TECHNIQUES  FOR  MODULATING  AND 
SCANNING  A  LASER  BEAM  TO  FORM  A  VISUAL  DISPLAY.  (U) 

descriptive  note:  final  REPT.  for  JUN  63-JUN  64» 

JAN  63  353P  Y0DFR»PAUL  R.  » 

REPT.  NO.  ER-7600 

contract:  af?o  602  3122 
PROJ:  5578 
task:  5578i53 

monitor:  RADC  *  TOR-64-365 

unclassified  report 
supplementapy  note: 

descriptors:  (♦lasers*  display  systems) *  (*OISPLAV 
systems*  LASERS).  (♦ELECTRON  OPTICS*  LASERS)*  LIGHT* 
VIDEO  SIGNALS*  MODULATION*  DEFLECTION*  MODULATORS* 
crystals*  POTASSIUM  COMPOUNDS*  HYDROGEN  COMPOUNDS* 
PHOSPHATES.  OPTICAL.  SCANNING*  MIRRORS*  BARIUM  COMPOUNDS* 
TITANATES.  SYNCHRONIZATION  (ELECTRONICS).  LIGHT 
COMMUNICATION  SYSTEMS  (U) 

VARIOUS  TECHNI(?UES  WHICH  MIGHT  BE  USED  TO  MODULATE 
Al^n  deflect  A  LASER  BEAM  IN  RESPONSE  TO  AN  INPUT 
video  signal  so  AS  TO  FORM  A  PROJECTED  VISUAL  DISPLAY 
containing  1*000*000  RESOLVED  INFORMATION  BITS  AT  30 
frames  PER  SECOND  ARE  CONSIDERED  IN  THIS  REPORT. 
ELECTRO-OPTICAL  MODULATION  TECHNIQUES  ARE  EVALUATED 
IN  GENERAL  AND  THE  POCKEL  CELL  USING  POTASSIUM 
DImYDROGEN  phosphate  IS  CONSIDERED  IN  DETAIL.  SuOW 
SCANNING  OF  THE  BEAM  AT  30  CYCLES  PER  SECOND  IS  FQUNO 
To  BE  FEASIBLE  USING  A  PIEZOELECTR ICALLY  DRIVEN 
NODDING  MIRROR  SCANNER.  SEVERAL  FAST  SCANNING 
techniques  ARE  INVESTIGATED  THEORETICALLY  AND  ONE 
type  DEVICE  USING  A  PRISM  OF  BARIUM  TITANATF  FLECTRO- 
OPTICALLY  ACTIVE  CRYSTALLINE  MATERIAL  IS  ALSO 
EVALUATED  EXPERIMENTALLY.  BRIEF  COMSIDERA'^TON  OF 
PHOTOMETRIC  AND  SYNCHRONIZATION  ASPECTS  OF  LASER 
DISPLAY  SYSTEMS  INDICATES  NO  PARTICULAR  PROBLEM  AREAS 
To  BE  RESOLVED  IN  DEVELOPMENT  OF  ACTUAL  HARDWARE 

systems.  <U) 
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LOCKHEED  MISSILES  AND  SPACE  CO  PALO  ALTO  CALIE 

TECHNICAL  PROGRESS  ON  FUNDAMENTAL  AND  APPLIED 
RESEARCH  PROGRAMS.  <U) 

DESCRIP'.  ^JCTE;  progress  REPT.  FOR  JAN-MAR65. 

MAR  65  293P 

REPT,  NO.  6-75-65-10 

UNCLAS'  iFIED  REPORT 

supplementary  note: 

descriptors:  {*LASERS»  scientific  research) ► 

(♦DOCUMENTATION*  SCIENTIFIC  RESEARCH) »  (♦ELECTRONICS* 
SCIENTIFIC  RESEARCH)*  (*PHYSICS*  SCIENTIFIC  RESEARCH)* 
REPORTS*  Electrons*  scattering,  plasma  physics* 
electromagnetic  waves*  propagation,  solid  state  physics* 
CESIUM,  crystals*  EXCITATION*  SEMICONDUCTORS* 
spectroscopy,  quantum  mechanics,  magnetic  materials* 
ferromagnetic  materials*  superconductivity*  magnetic 
tape*  liquids*  information  retrieval*  storage  tubes* 
display  systems*  electronics  laboratories*  communication 

Tt^FORY  (U) 

contents:  physical  electronics,  solid  state 
Physics*  liquid  state  physics*  information 
sciences*  lasers  and  communication  theory.  (U) 
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MASSACHUSETTS  INST  OF  TECH  LEXINGTON  LINCOLN  LAB 
X-RAND  MODULATION  OF  QAAS  LASERSr  (U) 

DEC  64  IP  GOLDSTElNfB.  S.  tWETGANO»R.  M.  » 

unclassified  report 

supplementary  note;  pub.  l!'  Pr^OCEEDlNGS  OF  THE  IEEE 
V53  N2  P19S  FEB  1965  (COPIES  NOT  AVAILABLE  TO  DOC  OR 
CLEARIN3H0USE  CUSTOMERS). 

DESCRIPTORS;  (♦LASERS^  AMPLITUDE  MODULATION) f  X  BANO» 
DIODES  (SEMICUNDUCTOR) r  GALLIUM  AlLOYS»  ARSENIC  ALLOYSp 
INJECTION#  traveling-wave  TUBES#  COUPLING  CIRCUITS# 
RADIOFREQUENCY  POWER  (U) 

this  correspondence  REPORTS  CW  AMPLITUDE 
MODULATION  OF  GAAS  INJECTION  LASERS  AT  X  RAND. 
the  HIGHEST  MODULATION  FREQUENCY  WAS  D  6C/£»  A 
LIMIT  IMPOSED  BY  COMPONENTS  OF  THE  EXPERIMENTAL 
SETUP.  THE  X-BAND  MODULATING  SIGNAL  IS  AMPLIFIED 
IN  A  TRAVELING-WAVE  AMPLIFIER  AND  COUPLED  TO  THE 
LASER.  TWO  directional  COUPLERS  MONITOR  THF 
FORWARD  AND  REFLECTED  RF  POWER.  THE  RF  POWFR 
IS  COUPLED  TO  THE  LASER  IN  A  WAVEGUIDE  STRUCTURE. 

IN  THIS  STRUCTURE#  THE  COPPER  FINS  ACT  AS  A  SHORT 
CIRCUIT  TO  THE  X-BAND  POWER  WHILE  THE  MODULATED 
INFRARED  RADIATION  PASSES  UNAFFECTED  'NEGLECTING 
SOME  BLOCKAGE).  THE  LASER#  LOCATED  BETWEEN  TWO 
SECTIONS  OF  A  COPPER  POST#  IS  SPACED  A  HALF  GUIDE 
WAVELENGTH  (AT  9. I  GC/S)  FROM  THE  RF 

SHORTCIRCUITING  FINS,  (U) 
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descriptive  note;  technical  progress  REPT.  for  JUL  63- 
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monitor:  IDEP  461.85. on. 00~x7-06 

unclassified  report 

supplementary  note: 

descriptors:  (*lasers»  modulators),  (♦modulators^ 

LASERS) »  (♦interferometers^  LASERS),  (♦LIGHT 
communication  systems*  LASERS),  PIEZOELECTRIC 
effect,  OSCILLATION,  QUARTZ,  POTASSIUM  COMPOUNDS, 
phosphates,  communication  SATELLITES(PAS5IVE)  I. 

CRYSTAL  STRUCTURE,  REFRACTIVE  INDEX  (U) 

identifiers:  electro-optic  effect,  FABRY-PEROT 
MODULATORS,  POTASSIUM  DiHYDROPHOSPHATE  (U) 

This  report  describes  the  optical  characteristics 

OF  TWO  PROTOTYPE  LASER  MODULATORS  HAVING  THE  THIN, 

Elat,  disk-shaped  fabry-perot  (f-p) 

INTERFEROMETER  DESIGN.  THE  MODULATORS  ARE  BEING 
USED  TO  investigate  ThE  USE  OF  LASER  RADIATION  IN 
communications,  the  REPORT  DISCUSSES  THE  INTENSITY 
MODULATION  RESULTING  ROTH  FROM  THE 

CoNVERSEPIEZOELECTRICALLY-INDUCED  OSCILLATIONS  IN  THF 
Physical  separation  of  the  interferometer  reflectors 
And  from  the  electrooptically-induced  oscillations  In 
The  optical  separation  of  the  interferometer 
reflectors.  (AUTHOR)  (U) 
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RESEARCH  ON  STORAGE  DIODE  LASERS.  (U) 

descriptive  note:  final  technical  SUMMARY  RFPT.  FOR  1 

APR  63-15  MAY  64. 

MAY  64  2P  SEED.RICHARD  G.  > HERGENROTHER » 

KARL  .  t 

contract;  NONR41060? 

PROj;  ARPA  ORDER  306  62 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE: 

DESCRIPTORS:  (♦LASERS.  DIOOPS ( SEMICONDUCTOR )) . 

(*DrODES(SEMICONDUCTOR) .  LASERS).  CIRCUITS. 

DESIGN.  EFFECTIVENESS.  CONFIGURATION. 
cryogenics.  RANGE  FINDING.  LIGHT  COMMUNICATION 
systems,  light  pulses.  GALLIUM  COMPOUNDS. 

ARSENIDES.  GERMANIUM.  SILICON  (U> 

identifiers:  storage  diode  LASERS  (U) 

RESEARCH  ON  A  PROPOSED  STORAGE  DIODE  LASER  IS 
described,  the  objectives  ARE  (1)  COMPLETION 
OF  DESIGN  THEORY  (2)  BASIC  PARAMETER 
measurements  (3)  experimental  PROOF  (4) 

FABRICATION  OF  EFFECTIVE  DEVICES,  THE 
desirability  of  SUCH  A  DEVICE  IN  MANY  POTENTIAL 
APPLICATIONS  IS  DISCUSSED.  THE  DESIGN  THEORY  IS 

Presented  in  detail,  four  possible  storage  diode 
laser  configurations  are  described,  of  WHICH  The  most 

PROMISING  INVOLVES  A  LOW  CURRENT  STORAGE  PULSE  AND 
HIGH  CURRENT  TRIGGER  PULSE  IN  A  LONG  LIFETIME 
material.  THE  POSSIBILITY  OF  OBTAINING  LONG 
LIFETIME  BY  THE  SHIFT  From  DIRECT  TO  INDIRECT 

Transition  is  discusseo.  negative  experimental 
results  with  extreme  high  current  PULSES  IN  GERMANIUM 
And  SILICON  APE  presented.  REVERSE  EMISSION  OF 
GALLIUM  ARSENIDE  AND  THE  SHIFT  OF  THE  ABSORPTION  EDGE 
IN  GERMANIUM  ARE  DESCRIBED.  THE  DESIGN  OF  DIOOE 
LASER  PU'LSERS  IS  REVIEWED  IN  GENERAL.  THREE 
SPECIFIC  CIRCUIT  CONEiGURATIONS  ARE  PRESENTED.  AN 
ELECTRICAL  DOUBLE  PULSER  IS  DESCRIBED,  THE 
TECHNOLOGY  OF  IMAGE  CONVERTERS  AND  COOLERS  USFD  IS 
DESCRIBED,  (AUTHOR)  (U) 


39 

unclassified 


/ZLW13 


unclassified 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZLW13 
AD-621  053 

foreign  technology  DIV  WRIGHT-PATTFRSON  AFP  OHIO 
OPTICAL  COMMUNTCATIONSf 


JUN  65  IIP 
REPT.  NO.  FTD-TT-65-95 

monitor:  tt  . 


CHIA-5UNG»LIU 

65-63953 


UNCLASSIFIED  REPORT 


supplementary  note;  edited  TRANS.  OF  K’O  HSUEH  TA 
CHUNG  (CHINESE  PEOPLE’S  REPUBLIC)  N?  P46-7»  64 


DESCRIPTORS 

(♦LASERS. 

MODULATION 

theory 


:  (*LIGHT  communication  SYSTEMS.  LASERS). 

LIGHT  COMMUNICATION  SYSTEMS).  AMPLITUDE 
.  WAVEGUIDES.  PHOTOMULTIPLIERS.  CHINA. 


(U) 


A  GENERAL  DESCRIPTION  OF  THE  THEORY  AND 
APPLICATIONS  OF  OPTICAL  COMMUnTCaT  ON  SYSTEMS  IS 
*  RcSENTED# 
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MASSACHUSETTS  INST  OF  TECH  LEXINGTON  LINCOLN  LAB 
semiconductor  lasers.  <U) 

descriptive  note:  meeting  speech. 

MAY  65  12P  LAX.BENJAMIN  I 

REPT.  NO.  MS-779E 
contract:  AE19  628  5167 

monitor:  Esn  »  TDR-65-.319 

unclassified  report 

supplementary  note:  pub.  in  annals  of  the  new  York 

ACADEMY  OF  SCIENCES.  Vl?2  ARTICLE?  P590-6O7  MAY  28 
1965  (COPIES  NOT  AVAILABLE  TO  DDC  OR  CLEARINGHOUSE 
CUSTOMERS) . 

DESCRIPTORS;  (♦LASERS*  DIODES ( SEMICONDUCTORS )) * 
(♦DI0DE5(SEwIC0NDUCT0R) »  LASERS).  SEMI  CONDI  ICTOR 
DEVICES.  GALLIUM  ALLOYS.  ARSLNIC  ALLOYS.  MAGNETIC 
PROPERTIES.  LIGHT  COMMUNICATION  SYSTEMS.  INFRARED 
equipment,  radar  equipment  (U) 

IDENTIFIERS:  GALLIUM  ARf SNIDES  (U) 


SEMICONDUCTOR  LASERS  ARE  THE  MOST  RECENT  ADDITIONS 
TO  THE  GROWING  FAMILY  OF  THESE  NEW  COHERENT  SOURCES 
OC  LIGHT,  ALTHOUGH  THEIR  CONCEPTION  IS  ALMOST  TEN 
YEARS  OLD.  THE  TECHNOLOGY  WAS  NOT  SUFFICIENTLY 
ADVANCED  UNTIL  TWO  YEARS  AGO  WHEN  HIGHLY  EFFICIENT 
luminescent  DIODES  OF  GALLIUM  ARSENIDE  WERE 
discovered.  IHF  DEVf LOPMENT  OF  THE  LASER  ITSELF  BY 
The  GROUPS  AT  GENERAL  ELECTRIC  IBM.  AND 
LIN^OLf^l  LABORATORY  SHqRTLY  AFTERWARDS  WAS  PEACILY 


r-  I  i  Vf'j 


INDUSTRIAL.  UNIVERSITY.  AND  GOVERNMENT  LABORATORIES 
WITH  research  AND  DEVELOPMENT  HAS  GIVEN  RISE  TO  MANY 
PUBLICATIONS.  WHICH  INDICATE  A  LIVELY  INTEPEST  AND 
PROMISING  FUTURE  FOR  THESE  DEVICES.  THE  ACTIVITY 
IS  WELL  BALANCED  BETWEEN  THE  BASIC  PHYSICS  AND  THE 
applied.  (AUTHOR) 


(U) 
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AD-6Zi  204 

MASSACHUSETTS  INST  OF  T£CH  LEXINGTON  LINCOLN  LAB 

properties  OF  THE  PBSE  DIOl'E  LASER#  (U) 

JAN  65  4P  BUTLER»JACK  F.  »CALAWA» 

ARTHUR  R.  IREDIKER*RObERT  H.  > 

REPT,  no.  JA-2517 

contract;  AF19  628  5167 

MONITOR:  ESn  f  TOR-65-430 

unclassified  REPORT 

SUPPLEMENTARY  NOTE*.  PUB.  IN  IEEE  JOURNAL  OF  QUANTUM 
electronics.  VOF-1  N1  P4-7  APR  1965.  (COPIES  NOT 
AVAILABLE  TO  DDC  OR  CLEARINGHOUSE  CUSTOMERS). 

DESCRIPTORS;  (*LASERS.  DIODES (SEMICONDUCTOR )) . 
(*D10DES(SEMIC0NDUCT0R) .  LASERS).  (♦LEAD  ALLOYS» 

SELENIUM  ALLOYS).  INFRARED  COMMUNICATION  SYSTEMS. 
INFRARED  WINDOWS.  HAZE.  ATTENUATION.  CRYSTAL 
structure.  HEAT  TREATMENT.  INFRARED  SPECTROSCOPY  (U) 

diode  LASER  ACTION  HAS  BEEN  OBTAINED  AT  8,5  MICRONS 
with  PHSE.  THI'^  laser  is  OF  POTENTIAL  INTEREST 

For  terrestrial  communications  since  its  emission  is 

In  the  8-T0-14MICR0NS  ATMOSPHERIC  WINDOW.  A  SPECTRAL 
REGION  OF  HIGH  ATMOSPHERIC  TRANSPARENCY  WHFRE 
ATTcNUATIOM  due  TO  SCATTERING  BY  HAZE  IS  LOW. 
FABRICATION  TECHNIQUES  ARE  DESCRIBED  WHICH  ARE 
BASED  ON  controlling  CARRIER  TYPE  AND  CONCENTRATION 
BY  ADJUSTING  THE  P8:SE  RATIO.  BELOW  THRESHOLD 
for  laser  ACTION.  THE  EMISSION  EXHIBITS  TWO  SPECTRAL 

Peaks,  one  neap  8.5  microns  which  increases 

SUPERLINEAPLY  WITH  CURRENT  AND  ANOTHER  NEAR  lO.l 
MICRONS  WHIC)H  INCREASES  SLOWLY  WITH  CURRENT.  LASER 
action  ASSOCIATED  WITH  THE  8.5  MICRONS  PEAK  IS 
OBSERVED  ABOVE  A  THRESHOLD  CURRENT  DENSITY  OF  2000 
A  1/CM-SQ.  FROM  measurements  WHICH  DID  NOT 
RESOLVE  THE  CAVITY  MODE  STRUCTURE.  THE  EMISSION  PEAK 
WAS  FOUND  TO  SHIFT  TO  HIGHER  ENERGIES  IN  A  (100) 
oriented  MAGNETIC  FIELD  AT  THE  RATE  OF  7.1  X  lO  TO 
Tt^E  -8TH  POWER  EV  PER  GAUSS.  OR  17  MC/S  PER 
GAUSS,  this  IS  THE  EXPECTED  SHIFT  TF  THp  EMISSION 

IS  associated  with  band-to-band  transitions,  the 
Threshold  current  decreased  to  a  fraction  of  its  zero 
field  value  in  a  magnetic  field  of  approximately  10 
KIlOGAUSS.  then  increased  SLOWLY  WITH  HIGHER  FIELDS. 
(author)  (U) 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  CONTINUATION  OF  CONTRACT  nA19 
020AMC0170A.  SEE  ALSO  AD-“613  196. 

DESCRIPTORS:  (^LASERS*  MODULATION) ►  (♦LIGHT 

TRANSMISSION#  MODULATION)#  (♦ULTRASONIC  RADIATION# 
MODULATORS)#  (♦MODULATORS#  ULTRASONIC  RADIATION)# 

OPTICS#  ACOUSTICS#  REFRACTION#  DIFFRACTION# 

MATHEMATICAL  MODELS#  ANALOG  COMPUTERS# 

INTERFEROMETERS#  NEODYMIUM#  GLASS# 

OSCILLATORS  <U) 

the  feasibility  OF  internally  MODULATING  THE  OUTPUT 
OF  solid-state  lasers  WITHOUT  HAVING  TO  INSERT  LOSSY 
CLEMENTS  INTO  THE  FA8RY-PER0T  FEEDBACK 
INTERFEROMETER  HAS  BEEN  DEMONSTRATED  BY  THE 
PROPAGATION  OF  FOCUSED  ACOUSTIC  WAVES  WITHIN  A  GLASS 
LASER  ROD.  THESE  STUDIES  HAVE  SHOWN  THAT  THE 
ESTABLISHMENT  OF  AN  ALTERNATING  CONVERGINGDI VERGING 
WAVEGUIDE  EFFECT  BY  ThE  PROPAGATION  OF  ACOUSTIC  WAVES 
WITHIN  THE  LASER  INTERFEROMETER  RESULTS  IN  GATING  0” 

A  ND(3+)  GLASS  LASER  AT  THE  ACOUSTIC  FREOUENC.'# 

AN  INCREASE  IN  OUTPUT  ENERGY  BY  AS  MUCH  AS  lOO*# 

And  an  absence  of  discrete  axial  modes  under  gating 

CONDITIONS.  THE  COMPLEXITY  OF  THE  INTEGRAL 
EQUATIONS  DESCRIBING  THE  SLOPE  AND  TRAJECTORIES  OF 
LIGHT  RAYS  TRAVERSING  VARIOUS  PERIODIC  REFRACTIVE 
INDEX  VARIATIONS  GENERATED  BY  ACOUSTIC  WAVES  LED  TO 
Thf  use  of  ANALOG  COMPUTER  TECHNIQUES  FOR  SOLVING 

Three  differential  equations  for  the  slope  and 
trajectories  of  the  light  rays,  the  use  of  The 

SLOPE  solutions  FOR  DESIGNING  A  EAPRY-PEROT  LASER 
INTERFEROMETER  CONFIGURATION  FOR  PULSE  SHAPING  THE 
OUTPUT  OF  LASER  OSCILLATORS  IS  DESCRIBED.  THE 
trajectory  SOLUTIONS  DESCRIBE  THE  OPERATION  OE  THE 
CONVLKGifslG-UlVtKGlNG  WAVEGUIDE  MODULATION  EFFtCT 
WITHIN  the  LASER'S  INTERFEROMETER.  <U) 
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army  ELECTRONICS  COMMAND  FORT  MONMOUTH  N  J  ELECTRONIC 
COMPONENTS  LAB 

HIgH-POWER  gallium  arsenide  LASER  OIODFS,  (U) 

descriptive  note:  technical  REPT.f 

OCT  60  24P  WANnlNGER»L.  JKLOHN»K.  L.  » 

PROJ:  DA-lP6-22n01-A-056 

task:  1P6-22001-A-056-03 

monitor:  ECOM  »  2629 

unclassified  report 


descriptors;  (♦lasers*  DIODF5(SEMICONDUCTOR w 

(♦DIODESCSEMICONDUCTOR) *  LASERS)*  (♦GALLIUM 
ALLOYS*  ARSENIC  ALLOYSl*  PULSE  COMMUNICATION 
SYSTEMS,  pulse  MODULATION.  INFRARED  COMMUNICATION 
SYSTEMS*  PERF0RMANCE(En6INEERING)  (U) 

identifiers:  gallium  arsenide  (U) 

The  essential  features  in  the  design*  devflop^^ent * 
and  performance  of  gaas  p-n  junction  laser  diodes 
with  high  output  in  The  coherent  b^am  for  application 
In  secure  communication  systems  arf  discussed. 

AFTER  A  brief  REVIEW  OF  DEVICE  DESIGN  PRINCIPLES* 

The  technology  of  wafer  preparation*  diffusion  of 

EXTREMELY  PLANAR  P-N  JUNCTIONS  AND  THE  FORMATION  OF 
O^MIC*  LOW  resistance,  area  CONTACTS  DEVELOPED  AT 
This  COMMAND  IS  presented,  measurement 
techniques  to  determine  the  performance 
characteristics  of  these  lasers  such  as  threshold 

CURRENT  density.  OUTPUT  POWER.  EXTERNAL  QUANTUM 
EFFICIENCY.  SPECTRAL  DISTRIBUTION  AND  LINFWIQTH  OF 

emitted  radiation  arf  discussed,  experimental 

UNITS  WITH  A  total  AVERAGE  POWER  OUTPUT  IN  THE 
coherent  BEAM  OF  MOPE  THAN  THREE  WATTS  CORRESPONDING 
TO  A  QUANTUM  EFFICIENCY  OF  15  PERCENT  HAVE  BEEN  MADE. 
(AUTHOR)  <U) 
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synthetical  methods  In  ELECTRO-OPTICAL  SCIENCE. 

descriptive  note:  semi-annual  REPT,» 

OCT  65  36P  STROKE»GEORGE  W.  I 

contract;  N0NR-1224(54) 

UNCuASSIFIED  REPORT 

availability:  published  in  physics  letters  VlB  N2 
P116-8  15  AUG  1965.  NATURE  V208  N5016  P1159-62  18 
DEC  1965.  AGARD  PR0CFE0INGS»  N.  A.  T.  0.  MPETlNGf 

Paris.  France  6-9  sep  1965.  copies  to  ddc  users 

ONLY. 

supplementary  note: 

descriptors:  (♦PHOTOGRA^'HIC  techniques.  LASERS). 
(♦OPTICAL  IMAGES.  SYNTHESIS).  ELECTPOOPTICS. 

LIGHT.  PHASE  MODULATION.  INTERFEROMETERS. 
amplitude  modulation.  PHOTOGRAPHIC  IMAGES. 

RESOLUTION.  FOURIER  ANALYSIS  *U) 

IDENTIFIERS:  HOLOGRAPHY  (U) 

Three  papers  are  included:  their  titles  arp: 

OPTICAL  IMAGE  SYNTHESIS  (COMPLEX  AMPLITUDE 
addition  and  SUBTRACTION)  BY  HOLOGRAPHIC  FOURIER 

Transformation:  reconstruction  of  phase  orjects  by 
holography:  electro-optical  image  synthesis  and 
communications  by  holographic  (WAVE  front- 
reconstruction)  methods.  (U) 
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DELAWARE  UNIV  NEWARK  DEPT  OF  ELECTRICAL  ENGINEERING 

COMMUNICATION  CHARACTERISTICS  OF  PHOTOELECTRIC 

detection.  (U) 

DESCRIPTIVE  note:  TECHNICAL  REPT,, 

JUN  64  68P  DEAL» JOSEPH  HAMILTON  #JR.» 

REPT.  NO.  TR~Q41» 
contract:  AF-AFOSR-2-63* 

MONITOR;  AFOSR  »  65-0027 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  MASTER’S  THESIS. 

descriptors;  (^information  theory#  photoelectric 

EFFECT)#  (♦photoelectric  EFFECT#  DEMODULATORS)# 
(♦DEMODULATORS#  PHOTOELECTRIC  EFFECT)#  SlGNALTO- 
NOISE  RATIO#  LASERS#  LIGHT  COMMUNICATION  SYSTEMS# 

WAVE  FUNCTIONS#  QUANTUM  MECHANICS#  THERMAL 

RAOIAnOM#  NOISF(RADIO)  (U) 

identifiers:  OPTICAL  Frequency  (U) 

the  PROBABILISTIC  NATURE  OF  THF  PHOTOELECTp IC 
CONVERSION  PROCESS  AUGMENTS  OTHER  SOURCES  OF  NOISE  IN 
LIMITING  THE  PRECISION  WITH  WHICH  ELECTROMAGNETIC 
SIGNALS  MAY  BE  MEASURED  WITH  A  PHOTOELECTRIC 
DETECTOR.  THIS  REPORT  DEVELOPS  PROCEDURES  FOR 
CONSIDERING  THIS  ADDED  UNCERTAINTY  IN  SIGNAL 
measurements  OF  interest  for  RADIO  TYPE  COMMUNICATION 
AT  OPTICAL  FREQUENCIES.  A  PROBABILISTIC  MODEL  OF  AN 
IDEAL  PHOTODETECTOP  IS  USED#  IN  CONJUNCTION  WITH  THE 
CLASSICAL,  WAVE  THEORY  OF  THERMAL  NOISE#  TO  COMPUTE 
UNCERTAINTIES  ASSOCIATED  WITH  THE  LACK  OF 
PREDICTIBILITY  inherent  in  BOTH  PHOTOELECTRIC 
CONVERSION  AND  THERMAl  PROCESSES.  IT  IS  SHOWN  HOW 
the  UNCERTAINTY  IN  THE  DETECTOR  OUTPUT  MAY  BE 
CHARACTERIZED  BY  A  SIgNAL-TO-NOISE  RATIO#  AND  ALSO 
HOW  DECISION  CRITERIA  FOR  SIGNAL  DETECTION  MAY  BE 
BASED  ON  THE  PROBABILITY  FUNCTIONS  WHICH  CHARACTERIZF 
THF  DETECTOR  OUTPUT.  (AUTHOR)  (U) 
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APR  65  4P  LOSCOEpCLARTE  > METTF r HERBERT 
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unclassified  report 

availability:  published  in  applied  0PTICS»  V5  ni 
P93-6  JAN  1966,  COPIES  TO  DDC  USERS  ONLY. 
supplementary  note: 

descriptors;  (*ELECTROoPTICS»  MODULATORS) » 

(♦MODULATORS.  MISALIGNMENT).  (♦THERMAL  PROPERTIES. 
MODULATORS).  LASERS.  CRYSTALS.  LIGHT 
communication  SYSTEMS.  INOE)(  OF  REFRACTION.  TH'^RMAL 
expansion,  quartz  (U) 

A  possible  source  OF  MISALIGNMENT  OF  LIGHT  IN  AN 
OPTICAL  COMMUNICATION  SYSTEM.  UTI' IZING  ELFCTROOPTIC 
MODULATORS.  IS  THE  DEFLECTION  OF  THE  LIGHT  BEAM 
WIIHIN  The  modulator  crystal  due  to  temperature 
gradients,  the  present  paper  investigates  THF 
light  deflection  resulting  from  a  linear  temperature 
gradient  across  various  modulator  crystals,  the 
total  effect  is  found  to  be  the  sum  of  two 
Contributions,  one  due  to  the  crystal  expansion, 
other  due  to  the  index  of  refraction  gradient,  and  is 
found  to  BF  smaller,  by  the  factor  10.  IN  OUARTZ  THAN 
in  KDP.  THE  experimental  METHOD  DESCRIBED  PROVIDES 
Also  a  simple  way  or  determining  dn/dt  in  crystals 
For  both  ordinary  and  extraordinary  rays, 

(author)  fD) 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE;  UNEDITED  ROUGH  DRAFT  TRANS.  FROM 
KRASNAYA  ZVEZDA.  (USSR5  14  MAR  Pi  1965. 

DESCRIPTORS:  {*LASERS»  SPACE  COMMUNICATION  SYSTEMS)# 

(♦SPACE  COMMUNICATION  SYSTEMS#  ASTRONAUTICS)#  SPACE 
FLIGHT#  RURY,  ATMOSPHERE#  SEMICONDUCTORS, 

USSR  (U) 

TRANSLATION  OF  RUSSIAN  RESEARCH:  SPACE  COMMUNICATION 
SYSTEMS)  USE  OF  LASERS. 
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PULSE-CODE  MODULATION  MULTIPLEX  TRANSMISSION  OVER  AN 
INJECTION  LASER  TRANSMISSION  SYSTEM.  (U) 

OCT  65  2P  SCHIEL.F.  J.  JRULLWINKEL.E. 

C.  JWEIMER.R.  B.  I 

UNCLASSIFIED  REPORT 

AVAILABILITY:  PUBLISHED  IN  PROCEEDINGS  OF  THE  IEEE 
V53  N12  P2t40-1  DEC  1965.  COPIES  TO  DDC  USERS  ONLY. 

suP(-lementary  note: 

DESCRIPTORS:  (♦LASERS.  DATA  TRANSMISSION  SYSTEMS). 

(♦data  transmission  systems.  LASERS).  (♦PULSE  CODE 
MODULATION,  MULTIPLEX).  LIGHT  COMMUNICATION  SYSTEMS  (U) 
IDENTIFIERS;  INJECTION  LASERS  (U) 

reprint;  pulse-code  modulation  MULTIPLEX  TRANSMISSION 
OVER  AN  INJECTION  LASER  TRANSMISSION  SYSTEM. 
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LINCOLN  LAB  MASS  INST  OF  TFCH  LEXINGTON 

OPTICAL  COMMUNICATIONS  EMPLOYING  SEMICONDUCTOR 
LASERS.  <U) 

descriptive  note:  TECHNICAL  REPT.» 

JUN  65  73P  CHATTERTON»F.  J.  > 

REPT,  NO.  TR-392» 
contract:  AF  19(620)-5OOp 

monitor:  ESD  »  TDR-65-232 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE: 

UESCPIPTORS:  (*LASERS»  LIGHT  COMMUNICATION  SYSTEMS)' 

(♦LIGHT  COMMUNICATION  SYSTEMS#  LASERS)# 

(♦SEMICONDUCTORS#  LASERS)#  LIGHT  TRANSMISSION# 
atmosphere.  FREQUENCY  MODULATION#  AMPLITUDE 
MODULATION.  PULSE  MODULATION.  FIBER  OPTICS. 

OPTICAL  EQUIPMENT.  NARROWBAND.  CIRCUITS# 

ELECTRONIC  EQUIPMENT#  COMMUNICATION  SYSTEMS  (U) 

IDENTIFIERS:  OPTICAL  COMMUNICATION  SYSTEMS  (U) 

THIS  REPORT  DISCUSSES  THE  DEVELOPMENT  OF  OPTICAL 
COMMUNICATIONS  EMPLOYING  SEMICONDUCTOR  LASERS-POTH 
NONCOHERENT  AND  COHERENT.  THE  LARGE  MODULATION 
bandwidth  obtainable  with  THESE  DEVICES  PERMITS  THE 
DEVELOPMENT  OF  FREQUENCY-  AND  PULSE-MOOULATION 
COMMUNICATIONS  SYSTEMS  WHICH  OVERCOME  SCINTILLATION 
NOISE  PRODUCED  BY  THE  TURBULENT  ATMOSPHERE. 

EMPHASIS  HAS  BEEN  PLACED  ON  THE  DEVELOPMENT  OF 
COMMUNICATIONS  SYSTEMS  FOR  98-PERCENT  WEATHER 
CAPABILITY  OVER  SHORT  RANGES#  RATHER  THAN  FAIRWEATHEF 
CAPABILITY  OVER  LONG  RANGES.  THE  DEVELOPMENT  OF 
SUPPORTING  TECHNOLOGY  IS  PRESENTED  IN  THE  AREAS  OF 
SEMICONDUCTOR  LASERS#  FIBER  OPTICS#  OPTICAL  SYSTEMS# 
narrowband  OPTICAL  FILTERS#  PHOTOMULTIPLIERS#  AND 
frequency-  AND  PULSE-MODULATION  ELECTRONIC  CIRCUITRY 
and  COMPONENTS.  MEASUREMENTS  OF  OPTICAL  SIGNALS 
OVER  A  TWO-MILE  PATH  UNDER  A  FULL  VARIETY  OF  WEATHER 
CONDITIONS  HAVE  PERMITTED  A  COMPARATIVE  EVALUATION  OF 
am#  FM#  AND  PM  systems.  THE  RESULTS  SHOW 

Clearly  the  advantage  of  frequency  modulation  and 

PULSE  MODULATION.  MEASUREMENTS  OF  PULSES  ‘ 

"iRANSMlTTED  APPRECIABLY  BEYOND  THE  LIMITS  OF 
VISIBILITY  IN  SNO  >  AND  FOG  INDICATE  A  CHANNEL 
BANDWIDTH.  LIMITED  BY  SCATTER-MULTIPATHS#  RUT  OF  THE 
ORDER  OF  200  MOPS-  an  ANALYSIS  IS  PRESENTED  OF 
MULTIPLE-SCATTER  PATHS  AND  SYSTEM  DESIGN 
CONSIDERATIONS  FOR  THESE  CONDITIONS.  (AUTHOR)  (U) 
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unclassified  report 

availability;  published  in  proceedings  of  the  IEEE 

V53  N12  P2114-5  DEC  1965.  COPIES  TO  DDC  USERS  ONLY. 

supplementary  mote; 

DESCRIPTORS;  (*LIGHT  COMMUNICATION  SYSTEMS# 

♦LASERS)#  LIGHT  TRANSMISSION#  SCATTERING# 

AEROSOLS#  atmospheric  MOTION#  MODULATION#  FIBER 
OPTICS#  SEMICONDUCTOR  DEVICES  (U) 

the  REPORT  RELATES  TO  LIMITATIONS  ON  RANGE  AND 
RELIABILITY  OF  WIDE-BAND  LASER  COMMUNICATIONS  CAUSED 
BY  ATMOSPHERIC  TURBULENCE  AND  MULTIPLE-SCATTERING 
AEROSO',.S.  (AUTHOR)  (U) 
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army  electronics  command  fort  MONMOUTH  N  J 

P“N  JUNCTION  LASERS  FOR  COMMUNICATION  SYSTEMS-  (CU 

APR  65  7P  WANDIN6ER#  LOTHAR  IKLOHNf 

KENNETH  L.  J 

UNCLASSIFIED  REPORT 

availability:  published  in  ieee  transactions  on 

AEROSPACE  AND  ELECTRONIC  SYSTEMS  VAES-2  N3  P271-7 
MAY  1966. 

supplementary  note: 

descriptors:  (♦lasers#  light  communication  SYSTEMS)# 

(*DI0DES(SEMIC0NDUCT0R) »  LASERS)#  GALLIUM  ALLOYS# 

ARSENIC  ALLOYS#  VOICE  COMMUNICATION  SYSTEMS# 
PUMPING(OPTICAL) #  PULSE  MODULATION# 

communication  EQUIPMENT#  SEMICONDUCTORS  (U) 

SECURE  ground-to-ground  COMMUNICATION  LINKS# 
COMMUNICATION  FROM  SATELLITES  AND  SPACE  PROBES#  AND 
COHERENT  OPTICAL  LOGIC  IM  HIGH-SPEED  INTEGRATED 
COMPUTERS  LIE  WITHIN  THE  REALM  OF  SEMICONDUCTOR 
single  lasers  OR  laser  ARRAYS.  LASERS  OF  THIS  TYPE 
have  THE  advantage  OF  EXTREMELY  SMALL  SIZE#  EASE  OF 

direct  modulation#  and  high  efficiency,  ruggedness 

AND  SIMPLICITY  OF  PUMPING  PROMISE  HIGH  RELIABILITY 

For  military  electronics,  a  discussion  is 

PRESENTED  ON  DESIGN  CONSIDERATIONS#  TECHNOLOGICAL 

problems,  and  performance  PF  P-N  junction  lasers  FOR 

SHORT  RANGE  COMMUNICATION  SYSTEMS,  AFTER  A  BRIEF 
REVIEW  OF  fundamental  PRINCIPLES  FOR  LASING  ACTION  IN 
SEMICONDUCTORS#  AN  ACCOUNT  IS  PRESENTED  OF  PREVIOUSLY 

Unpublished  technological  procedurrs  required  to 
achieve  GAAS  laser  DIODES  WITH  HIGH  OUTPUT  IN  THE 
coherent  REAM  AT  A  HIGH  PIJLSF  RATE  REQUIRED  TO 

operate  a  pulse  CODE#  modulated  VOICE  Transmission 
SYSTEM.  A  description  IS  GIVEN  OF  WAFER 
PRFPARATION#  DIFFUSION  OF  EXTREMELY  PLANAR  P-N 
junctions#  and  the  formation  of  OHMIC#  LOW-RESISTANCE 
.'.RFA  CONTACTS,  MEASUREMENT  TECHNIQUES  To  DETERMINE 
The  PERFORMANCE  CHARACTERISTICS  OF  THESE  LASERS  WITH 
RESPECT  To  SUCH  FACTORS  AS  THRESHOLD  CURRENT  DENSITY# 
maximum  OUTPUT  POWER#  EXTERNAL  QUANTUM  EFFICIENCY# 
SPECTRAL  DISTRIBUTION,  AND  LINEWIDTH  OF  EMITTED 
radiation  ARE  DISCUSSED,  (AUTHOR)  (U) 
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DESCRIPTORS:  (*SEMICONDUCTOR  DEVICES.  *LASFRS) » 

(♦LEAD  COMPOUNDS.  ♦RAND  THEORY  OF  SClIOS). 

SULFIDES#  SELENIDES.  TELLURTDES#  GALLIUM  ALLOYS, 

ARSENIC  ALLOYS.  PRESSURE.  EMISSIVITY. 

MODULATION.  MOMENTUM.  DEFORMATION,  POLARIZATION, 

GAIN.  FREQUENCY.  CARR  I'ERS { SEMICONDUCTORS)  , 

ULTRASONIC  RADI  ’’ION.  DOPING  (U) 

IDENTIFIERS:  AUGMENTED  PLANE  WAVE  METHODS.  GALLIUM 

arsenide.  LEAD  SELENIDE.  LtAO  SULFIDE.  LEAD 
TELLURIDE.  SEMICONDUCTOR  LASERS  (U) 

The  RESULTS  OF  THE  RELATIVISTIC  APW  CALCULATION 
OF  THE  BAND  STRUCTURE,  MOMENTUM  MATRIX  ELEMENTS  AND 
DEFORMATION  POTENTIALS  OF  THE  LEAD  SAL'^S  ARE  USED  TO 
CALCULATE  THE  EFFECTS  OF  CONSTANT  PRESSUKF  ON  LASERS 
MADE  OF  these  MATERIALS,  eEHAVICR  OF  THE 
FREQUEf-iCY,  POLARIZATION  AND  RELATIVE  GAIN  OF  THESE 
LASERS  ARE  CALCULATED  FOR  SEVERAL  DOPINGS.  AmD 
INJECTION  LEVELS.  WHEN  ISoTROPiC  AND  UNIAXIAL 
PRESSUPES  ARE  APPLIED.  THE  EFFECT  OF  SMALL  DYNAMIC 
PRFSSURE  ON  SEMICONDUCTOR  LASERS  IS  ANALYZED. 

RESULTING  IN  A  FREQUENCY  MODULATION  OF  THE  LASER 

radiation,  an  experiment  ccnptrming  THIS  analysts 

WAS  performed,  a  2  MC/S  FREQUENCY  MODULATION  WAS 
INTRODUCED  INTO  A  CW  GAAS  INJECTION  LASER  WITH  AN 
ULTRASONIC  WAVE.  THIS  MODULATION  WAS  THEN  DETECTED 
WITH  THE  USE  OF  A  FABRY-peROT  INTERFEROMETER.  A 

Theoretical  analysis  of  the  limitations  of  the 
METHOD  0=^  modulation  DEMONSTRATED  ABOVE  WAS  CARRIED 
OUT  WITH  A  REGARD  TO  ITS  DEVICE  APPLICATIONS. 

(AUTHOR)  (U) 
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between  light  and  electromagnetic 

WAVE^  are  compared.  ThE  LASER  OSCILLATOR  IS 
DESCRIBED  ALONG  WITH  LASER  RADIATION.  ThE  USE  OF 

research,  communication,  medicine. 
Photography,  etc.,  is  described,  the  ruby  laser 
and  a  GASEOUS  STATE  LASER  ARE  DESCRIBED. 
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the  article  examines  laser  light  ADVANCES  IN  THE 
field  of  aviation  and  its  applications  in 
COMMUNICATIONS.  SEARCHING.  TRACKING  AND 
INTERCEPTION,  (U) 
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SYSTEMS)#  ELECTROMAGNETIC  WAVES#  PHOTOELECTRIC 
effect#  LASERS#  DETECTION 

IDENTIFIERS:  PHOTODETECTION#  OPTICAL  COMMUNICATION 

systems 

The  report  describfs  work  on  the  development  of  an 
effective  STATISTICAL  COMMUNICATION  THEORY  FOF 
OPTICAL  COMMUNICATIONS.  PHOTOOETECTION  STATISTICS 
have  been  computed  for  AN  OPTICAL  ILLUMINATION 
CONSISTING  OF  A  CW  SIGNAL  AND  NARROwBAN?’  NOISF  AND  A 
formula  OBTAINED  FOR  THE  INFORMATION  TRANSMITTaBLE  BY 

an  optical  detfctor.  quantum  electrodynamics  has 

BEEN  USED  TO  EVALUATE  THE  STATISTICS  OF  A  NARROWBAND 
OPTICAL  COMMUNICATION  SYSTEM  AND  TO  COMPUTE  THE 
STATISTICS  OF  A  COUPLED  MODE  SYSTEM.  THE  REPORT 
SUMMARIZES  THIS  WORK  AND  LISTS  PUBLICATIONS  DURING 
The  GRANT  PERIOD,  (AUTHOR)  (U) 
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descriptors:  <*LA5ERS»  MODULATION).  (♦AMPLITUDE 

MODULATION:  LASERS)*  (♦FREQUENCY  MODULATION. 

LASERS) *  quantum  MECHANICS.  RESONATORS*  FIELD 
theory,  gain,  coherent  radiation*  theory. 

QUARTZ.  POTASSIUM  COMPOUNDS*  PHOSPHATES* 

modulators  (U) 

IDENTIFIERS;  POTASSIUM  DIHYDROPHATE  (U) 

RECENT  EXPERIMENTS  HAVE  REVEALED  TWO  DISTINCT  MOOES 
OF  OPERATION  OF  THE  INTERNALLY  MODULATED  LASER*  THE 
am  and  Ff-i  MOOES*  FACfi  OF  WHICH  REMOVES  ALMOST  ALL 
RANDOM  PHASE  AND  AMPLITUDE  FLUCTUATIONS  IN  THE  LASER 
OUTPUT,  A  QUANTUM  THEORY  OF  ThE  I  ODULATIOM  PROCESS 
IS  DEVELOPED  IN  TERMS  OF  THE  TRAVELLING  WAVE  MODES  OF 

an  optical  resonator.  The  theory  predicts  the 

EFFECT  OF  THE  MODULATOR  ON  AN  ARBITRARY  WAVE  PACKET 
CF  electromagnetic  ENERGY.  A  SATURATION  ANALYSIS 
OF  THE  STEADY  STATE  OPERATION  OF  BOTH  ThE  AM  AND 

the  fm  laser  is  performed  in  an  effective  linear 

RESPONSE  approximation.  EFFECTIVE  GAIN  CURVES  ARE 
FOUND  AND  PLOTTED  FOR  MULTIMODE  AM*  SINGLE  MODE 
am  AND  SINGLE  MODE  FM  CASES.  EXPERIMENTS  ARE 
SUGGESTED  TO  TEST  DETAILS  OF  THE  MODULATION  PROCESS 
WHOSE  effects  ARE  REVEALED  BY  THIS  ANALYSIS. 

(AUTHOR)  (U) 
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properties,  optical  properties,  measurement, 
coherent  radiation,  probes,  test  equipment, 
energy,  power,  calorimetry,  photochemistry, 
spectroscopy,  reviews  (U) 

The  handbook  is  a  compendium  of  measurement  that 
Encompasses  the  laser  technology. "it  incluoes  a 

WEALTH  OF  INFORMATION  GLEANED  FROM  OVER  650  ARTICLES 

surveyed  in  an  exhaustive  literature  SEARCH  THAT 

REVIEWED  AMERICAN  AS  WFlL  AS  FOREIGN  SCIENTIFIC 
JOURNALS.  AND  GOVERNMENT  R'=’P0RT5,  THE  WORK 
CONTAINS  THE  CONTRIBUTIONS  OF  37  AUTHORS  WHOSE  WORKS 
WERE  EDITED  TO  CONFORM  WITH  THE  TEXT  AND  ABRIDGED  TO 
eliminate  redundancy.  IT  IS  relieved  that  THE  TEXT 

Treats  all  of  the  significant  laser  measurement 
TECHNI(3UES  that  have  been  oUBLISNED  TO  DATE  IN  THE 
areas  OF  BFAM  SAMPLING^  BEAM  PARAMETERS.  POWER. 
energy.  OAIN.  WAVELENgim,  BANDWIDTH,  '  RFNCF  AND 

frequency  stability,  the  techniques  or  modulation 
and  the  methods  of  measurement  are  treated  as  ARE  the 
communication  aspects  of  noise  in  the  laser  signal 
source,  this  volume  Contains  chapters  entitled: 
laser  parameters  and  measurement »  BEAM  SAMPLING 
techniques:  measurement  of  bfam  parameters: 
measurement  of  energy  and  POWER.  (U) 
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DESCRIPTORS;  (♦LASERS»  HANDBOOKS) f  ELECTRICAL 
PROPERTIES.  OPTICAL  PROPERTIES,  MEASUREMENT, 

COHERENT  RADIATION,  GAS  LASERS,  GAIN,  PLASMA 
MEDIUM,  ATOMIC  ENERGY  LEVELS#  LINE  SPECTRUM,  TEST 
EQUIPMENT,  MONOCHROMATIC  LIGHT,  SPECTROSCOPY, 

REVIEWS  (U) 

the  LASER  PARAMETER  MEASUREMENTS  HANDBOOK 
IS  A  COMPENDIUM  OF  MEASUREMENT  THaT  ENCOMPASSES  THE 
LASER  technology.  IT  INCLUDES  A  WEALTH  OF 
INFORMATION  GLEANED  FROM  OVER  650  ARTICLES  SURVEYED 
IN  AN  EXHAUSTIVE  LITERATURE  SEARCH  THAT  REVIEWED 
AMERICAN  AS  WELL  AS  FOREIGN  SCIENTIFIC  JOURNALS, 
and  government  REPORTS.  THIS  WORK  CONTAINS  THF 
CONTRIBUTIONS  OF  37  AUTHORS  WHOSE  WORKS  WERE  EDITED 
TO  CONFORM  WITH  THE  TEXT  AND  ABRIDGED  TO  ELIMINATE 
REDUNDANCY,  IT  IS  BELIEVED  THAT  THF  TEXT  TREATS 
all  of  the  significant  LASER  MEASUREMENT  TECHNIQUES 

That  have  peen  published  .0  date  in  the  apfas  of  bfaw 

SAMPLING,  BEAM  PARAMETERS,  POWER,  ENERGY,  GAIN, 
WAVELENGTH,  BANDWIDTH,  COHERENCE  AND  FREQIJFNCY 
stability,  the  TECHNIQUES  OF  MODULATION  AND  THF 
METHODS  OF  MEASUREMENT  ARE  TREATED  AS  ARE  THE 
communication  aspects  of  NOISE  IN  THE  LASER  SIGNAL 
SOURCE.  This  volume  contains  chapters  entitled; 

MEASUREMENT  OF  GAIN  PARAMETERS)  MEASUREMENT  oE 

wavelength.  (U) 
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DESCRIPTORS:  (♦LASERS^  HANDBOOKS) »  ELECTRICAL 

properties.  OPTICAL  PROPERTIES.  MEASUREMENT. 

COHERENT  RADIATION.  BANDWIDTH.  LINE  SPECTRUM. 
FLUORESCENCE.  DOPPLFR  EFFECT.  GAIN.  GAS  LASFRS» 
interferometers,  stability.  NOISE.  MODULATION. 

PHOTONS.  REVIEWS  (U) 


The  handbook  is  a  compendium  of  measurement  that 
encompasses  the  laser  technology,  it  INCLUDES  A 
wealth  of  information  gleaned  from  over  650  articles 
Surveyed  in  an  exhaustive  literature  search  that 
reviewed  AMERICAN  AS  WELL  AS  FOREIGN  SCIENTIFIC 
JOURNALS.  AND  GOVERNMENT  REPORTS.  THIS  WORK 
CONTAINS  THE  CONTRIBUTIONS  OF  37  AUTHORS  WHOSF  WORKS 
WERE  EDITED  TO  CONFORM  WITH  THE  TEXT  AND  ABRIDGED  TO 
eliminate  REDUNDANCY.  IT  IS  RELIEVED  THAT  THE  TEXT 

Treats  ali,  of  the  significant  laser  measurement 
techniques  THAT  HAVE  BEEN  PUBLISHED  TO  DATE  IN  THE 


ABPflP  OP  pFftM  CAMDI  TM/^.  QC-AM  D  AD  AMC-TCDC  .  nni-'i-D  . 

energy?'  GAIN.'  WAVE[:ENGTHrRANDW?5^HrC0HER?NCE'AND 
frequency  stability.  THE  TECHNIQUES  OE  MODULATION 
and  THE  methods  OF  MEASUREMENT  ARE  TREATED  AS  ARE  THE 
COMMUNICATION  ASPECTS  OF  NOISE  IN  THE  LASER  SIGNAL 
SOURCE.  THIS  VOLUME  CONTAINS  CHAPTERS  ENTITLFH: 
MEASUREMENT  OF  BANDWIDTH  AND  COHERENCE! 
measurement  of  frequency  STABILITY)  MEASUREMENT 
OF  NOISE  AND  MODULATION  OF  !  ASER  CARRIERS.  (U) 
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unclassi'^ied  report 
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DESCRIPTORS:  (♦LIGHT  COMMUNICATION  SYSTEMS* 

♦LASERS)*  SEMICONDUCTORS,  GALLIUM  ARSENIDES, 

RELATIVITY  THEORY,  SPACE  COMMUNICATION  SYSTEMS* 
SATELLITESC ARTIFICIAL)  (U) 

the  LENIN  PRIZR  FOR  1964  WAS  PRESENTED  TO 
ASSOCIATE  member  OF  ThF  AN  SSSR  RENTSION 
VUL  AND  A  LARGE  GROUP  OF  COWORKERS  FOR  THE 
DEVELOPMENT  CF  A  GALLIUM-ARSENIDE  SEMICONDUCTOR 
LASER,  THF  SEMICONDUCTOR  LASER  IS  ALMOST  100?S 
EFFICIENT  and  ITS  MICROMINIATURE  SIZE  HOLHS  GRFAT 
PROMISE  FOR  U5F  IN  COMPUTERS  TO  ACHIEVE  SPEEDS  OF 
TENS  OF  BILLIONS  OF  OPERATIONS  PER  SECOND.  DIRECT 
COMMUNICATION  OVER  DISTANCES  QF  SEVERAL  LIGHT  YEARS 
IS  CONSIDERED  POSSIBLE  WITH  THE  USE  OF  LASERS. 
satellites  carrying  a  LASER  COULD  RE  EASILY  SEEN 
and  accurately  TRACKED  BOTH  DAY  AND  NIGHT. 

APPLICATIONS  OF  lasers  IN  RADIO*  TFlEPHONE  AND 

Television  communications  and  in  chemistry  are 
mentioned,  quantum  techniques  make  POSSIBLF  a 
construction  of  clocks  accurate  to  ONF  SECOND  IN  TEN 
thousand  years  WHICH  COULD  BE  USED  TO  CONDUCT 
relativity  experiments,  use  of  the  laser  BFAM  as  a 
metal  working  and  surgical  tool  is  mentioned,  long 
distance*  high-efficiency  transmission  of  energy  by 
LASER  beam,  especially  IN  SPACE  WHERE  THE  ABSORBING 
and  scattering  EFFECTS  OF  THF  ATMOSPHERE  ARE  AVOIDED, 

IS  CONSIDERED  ABSOLUTELY  ESSENTIAL  IN  ThE  CONOUEST  OF 
SPACE,  direct  CONVERSION  OF  MATTER  INTO  FNERG'' 

WITHOUT  EXPLOSION  IS  POSSIBLF  USING  QiJArj  fUM  D^V)  :ES. 
quantum  engines  may  utilize  SOLAR  ENERGY  DURING 
SPACE  FLIGHT.  (AUTHOR)  (U) 
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descriptors;  (*LIGHT  communication  SYSTEMS. 

LASERS).  (*LASERS.  ♦QUANTUM  STATISTICS) . 

FREQUENCY  MODULATION.  OSCILLATORS.'  DEMODULATION. 

PROBABILITY  DENSITY  FUNCTIONS.  SIGNAL-TO-NOISE 

RATIO  (U) 

In  this  ANALYSIS  THE  QUANTUM  STATISTICS  OF  THF 
RECEIVED  SIGNAL  OF  A  FREQUENCY  MODULATED  LASER 
COMMUNICATION  SYSTEM  ARE  DERIVED.  IN  PARTICULAR 

The  detection  statistics  for  heterodyne  and  electric 
field  detection  OF  the  frequency  MGDULATED  laser  beam 
ARE  determined.  THESE  nETECTION  STATISTICS  ARE 
USED  TO  DEFINE  A  MEAS|;RE  OF  ThE  COMMUNICATTON  SYSTEM 
F’ERfORMANCE  IN  TERMS  OF  A  SIGNAL  TO  NOISE  RATIO. 

The  DEVELOPMENT  OF  THE  QUANTUM  ELECTROMAGNETIC 

field  in  terms  of  The  photon  annihilation  eigenstates 
IS  The  basis  for  determining  these  statistics,  the 

DERIVATION  USED  AC'  OUnTS  FOR  FLUCTUATIONS  IN 
CARRIER.  FLUCTUATIONS  DUE  TO  BACKGROUND  RADI-ATXON 
INTRODUCED  AFTER  MODULATION.  FLUCTUATIONS  DUE  TO  THE 
LOCAL  LASER  OSCILLATOR.  AND  ZERO  POINT  FIELD 
fluctuations.  THE  RESULTS  OF  THIS  ANALYSIS 
INDICATE  THE  PROBABILITY  DISTRIBUTION  FOR  THF  OPTICAL 
heterodyne  detection  IS  NOT  A  FAMILIAR  ONF  QP 
classical  COMMUNICATION  THEORY.  BUT  IT  IS  OF  THE  FORM 
OF  PROBABILITY  DISTRIBUTION  THAT  SATISFIES 
EXPERIMENTALLY  MEASURED  PHOTOCOUNT  STATISTICS  OF 
UNMODULATED  LASER  RADIATION.  THE  PROBABILITY 
DISTRIBUTION  FOR  THE  ELECTRIC  FIELD  INTENSITY 
DETECTION  OF  THE  FREQUENCY  MODULATED  LASER  BEAM  IS 
the  familiar  GAUSSIAN  DISTRIBUTION,  (AUTHOR)  (U) 
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descriptors:  (^lasers.  RIPLTOGRAPHTPS)  . 

MEASUREMENT.  LIGHT  COMMUNICATION  SYSTEMS.  ORQAR. 

instrumentation.  CHEMISTRY.  PHOTOGRAPHY. 

MATERIAL  FORMING  HD 

THE  BIBLIOGRAPHY  OF  LASER  APPLICATIONS  CONTAINS  644 
ENTRIES  FROM  THE  OPEN  LITERATURE  FOR  THE  PERIOD  1961 
THROUGH  SEPTEMBER  1966.  THE  ENTRIES  ARE  DIVIDED 
INTO  THE  FOLLOWING  MAJOR  AREAS:  MECHANICAL 
MEASUREMENTS  AND  STANDARDS?  COMMUNICATIONS 
APPLICATIONS?  RADAR  AnD  TRACKING  APPLICATIONS? 
military  applications?  optical  SIGNAL  PROCESSING? 
INTERFFROMPTRY  AND  TESTING  OF  OPTICAL  COMPONENTS? 
APPLICATIONS  TO  SCIENTIFIC  STUDIES?  APPLICATIONS  IN 
chemistry?  PHOTOGRAPHIC  APPLICATIONS?  METALWORKING? 
and  MISCELLANEOUS  APPLICATIONS.  THF  ENTRIES  ARE 
further  SUBDIVIDED  INTO  78  OTHER  CATEGORIES. 
APPLICATIONS  IN  MEDICAL  AND  B! '  GICAL  RESPARCH  ARE 
NOT  INCLUDED?  COMPLETE  COVERAG^  IN  THE  OTHER  AREAS  IS 
NOT  guaranteed.  UNDER  SOME  TOPICS  (DETFCTION 
techniques.  SPE--TR05COPY.  INTERACTION  WITH  ACOUSTIC- 
WAVES.  PLASMA  diagnostics.  NONLINEAR  OPTICS.  GAS 
breakdown,  f  "TERlNGr  HOLOGRAPHY)  SO  MUCH  HAS  BEEN 
PUBLISHED  only  REVIEW  ARTICLES.  ARTICLES  OF 

MAJOR  IMPORiANCE.  AND  VERY  RECENT  ARTICLES  CO’ULD  BE 
INCLUDED.  (AUTHOR)  UJ) 
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descriptors:  (♦lasers*  *TRANSMITTER-RECEIVERS) * 
ruby*  energy,  q  meters,  amplifiers,  design, 

OPERATION,  boresighting*  SERVOMECHANISMS, 

telescopes*  multiple  operation  (U) 

The  re.’ort  outlines  the  progress  made  toward 
completion  of  the  multi-mode  high  energy 
LASER  transmitter  SYSTEM  (MMHELTS)  IN  The 
Period  from  e  September  i966  through  is  may  i967. 

IN  ADDITION*  IT  DISCUSSES  DESIGN  CHANGES  REQUIRED 
FOR  ENHANCEMENT  OF  THE  OPERATION  OF  THE  EQUIPMENT  IN 
The  FIELD.  AREAS  WHICH  TRG  BELIEVE  TO  BE 
necessary  additions  and/or  logical  improvements  TO 
The  operational  capability  of  the  overall  system  are 
discussed  in  detail,  the  overall  configuration  of 
the  high  energy  system  has  not  been  changed  from  THAT 

IN  THE  DESIGN  EXHIBIT,  SUBMITTED  TO  WRlGHT- 

PATTERSON  air  force  base  ON  1  SEPTEMBER 

1966,  THE  RUBY  LENGTH  OF  THE  Q-SWITCHFD  SYSTEM* 

However*  has  been  reduced  to  a  total  of  i?  inches. 

The  overall  lf:ngth  has  been  divided  into  one 

BREWSTER'S  ANGLED  4  IN.  Q-SWITCHED  OSCILLATOR 
followed  BY  13  IN,  OF  ACTIVE  AMPLIFIER.  THE  l3  IN. 

Amplifier  section  consists  of  a  4  in.  cavity  followed 

BY  A  9  IN.  CAVITY  BOTh  OF  WHICH  ARE  BREWSTER'S 
angled,  all  ruby  rods  will  remain  15MM  IN 
diameter,  THE  STATUS  OE  THE  DYNAMIC  BORESIGHTiNG 
system  DEVELOPMENT  EFFORT  IS  ALSO  DISCUSSED  HEREIN. 
(AUTHOR)  (U) 
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descriptors;  (-H-ASEPS#  optical  equipment), 
particle  beams.-  design,  quantum  mfchanics. 
generators,  detfction#  amplifiers#  energy#  gas 
LASERS#  communication  SYSTEMS#  NAVIGATION# 
underwater#  FIBER  OPTICS#  USSR  (U) 

The  WORKING  PRINCIPLES  ARE  CONSIDERED  OF  OUANTUM- 
MfCHANlCAl  generators  AND  AMPlTETFRS  OF  OPTICAL 
RAfJGE-LASFpS.  LASER  DEVICES  OF  DIFEEP"'NT  TYPES  AND 
assignments  are  DISCUSSED.  LASER  RADIATION 
(ABROAD  They  ARE  SOMETIMES  CALLED  ’DEATH  RAYS’) 

CAN  BE  USED  NOT  ONLY  AS  A  WEAPON  OE  DESTRUCT  .ON#  RUT 
ALSO  AS  A  MEANS  OF  SUPER-RANGE  COMMUNICATION# 

DETECTION#  AND  NAVlGATIOfJ,  THE  PAMPHLET 
GENERALIZES  EXTENSIVE  PUT  SEPARATED  MATERIAL 
PUBLISHED  IN  domestic  AND  FOREIGN  PERIODIC  PpFSS. 

The  work  is  designed  for  readers  with  secondary 
education#  familiar  with  the  bases  of  RADIO 
engineering,  (AUTHOR)  (U) 
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DESCRIPTORS:  (*LASER5»  *DETFCToRS)» 

(♦communication  EQUIPMENTf  LASERS). 

(♦semiconductors^  LASERS),  electrooptics, 
photoconductivity,  germanium,  photoelectric 

dielectric  properties,  relaxation  TTMFi 

-  - 1  I  i  V  j  f  y  > 

bandwidth,  SPECTkM  INFrARFD)  ,  SPACE 
communication  systems 


(U) 


.2K, 


A  CHANGE  IN  THE  REAL  PART  OF  THE  DIEIECTRIC 

Constant  of  semiconductors  is  observable  at  4 
HF  DIFLECTrIC  perturbation  can  be  OPTICA!  L Y 

pREQUrNrY^OP^a^Sr^w^n'^^I  RESONANT 

3  ^  superconducting  re-entRant 

CAVITY.  The  frequency  changes  are  predictable  from 
treatment  of  THE  COMPLEX  DIELECTRIC 
CONSTANT  IN  THF  PRESENCE  qF  OPTICAL  AND  THERMAL 
<j-AKKitKb.  A  TRANSMISSION  LINE  EQUIVALENT  CIRCUIT 
IS  USED  TO  ACCURATELY  PREDICT  THE  BEHAVIOR  OF  A 
0  ODIELEC7RIC  DETECTOR,  THE  IMPORTANT  PARAMETERS 
WHICH  AFFECT  THE  PERFORMANCE  oF  THE  DETECTOR  ARE  THE 

TSE^i.H['nA^rn  ^'"‘-AXATIoN  TIME,  RECOMBINATION  LIFETIME, 
The  UNLOADED  CAVITY  RESONANT  FREQUENCY,  SAMPLE 

CAPACITIVE  LOADTNG  EFFECTS. 

OA^A^  referred  to  as  THE  SENSITIVITY 
PARAMETERS.  THE  ULTIMATE  FREQUENCY  RESPONSE 
'I.E.  THE  RATE  AT  WHICH  THE  FREQUENCY  CAN  BE 

'"'’ef:  carrier 

LIFETIME  I  TUE  SEMICONDUCTOR  SAMPLE.  THE 

OPTrr  A^^r^  15  USED  IN  THE  DESIGN  OF  AN 

wniv.M  WAb  USED  TO 

detect  video  rate,  amplitude  MODULATION  OF  A  9000A 

66 


(U) 


unclassified 


/2LW13 


unclassified 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /7LWi3 

ad -664  197  9/5  20/12 

CALIFORNIA  UNIV  LOS  ANGELES  DEPT  QF  ENGINEERING 

RESEARCH  ON  SOLID  STATE  HETERODYNE  DETECTORS  FOR 
ultrastable  OPTICAL  SOURCES.  (U) 

DESCRIPTIVE  NOTE:  ANNUAL  REPT.  15  JUN  66-15  JJN  67» 

DEC  67  18P  VISWANATHANrC.  R.  » 

REPT.  NO.  67-57 

contract:  nA-2fi-043-AMC“0234l(E) 

PROJ:  DA-1H6-22001-A-"056 

task:  1H6-22001-A-056-03 

monitor:  ECOM  02341-2 

UNCLASSIFIED  REPORT 


Dt  ScRlPTOi'S:  (*nEMOnULATORS»  SEMICONDUCTOR 
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TUNGSTEN*  MOLYF’OENUM*  OPTICAL  EQUIPMENT* 

lasers  <U) 

identifiers:  OPriCAL  detectors*  metal  OXIDE 

SEMICO  .S'JCTORS  ('■’) 


PHOTO  EMISSION  FROM  SOLID  TO  SOLID  IN  MoS 
STRUCTURES  HAS  BEEN  STUDIED  IN  A  SILICON- 
SI  L  1  CONOX  lOf  lD  STRUCTURE.  THIS  STUDY  gA-.-E 

Insight  into  the  tocATiorj  of  the  silicon  dioxide 
conduction  bans  Wl^M  RfSPf.''  -  TO  THF  SILICON  FHERGY 
E)ANDS.  IT  WAS  ALSO  FOUND  ThAT  THE  NUMBER  OF  TRAPS 
!S  HIGHER  irj  P  SAMPLES  THAN  IN  N  SAMPLES. 

photoemisston  from  solids  into  vacuum  was  studied 
and  THE  Method  of  periodic  SCHOTTk  r  deviation  has 
BPFN  USED  AS  A  TOOL  FqR  EVALUATING  SUR'^ACF  BARRIERS 
or  METALS.  BT  USING  PHASE  MATCHING  INSTEAD  OF 
AMPLITUDE  MAYCHINO  BElWEEN  THE  Pi'EniCTFD  CURVE  AND 
The  EXPEPTMFINTAL  curve  A  barrier  HFIGHl  o'"  '^,‘F*  6.1 
Arjn  5.2  t  J  FOR  RHEr.luy*  tungsten*  ANN' 

molybdenum  was  ORTAINfF/.  (AUTHOR)  (U) 
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REPT.  no.  FTD-HT-66-554 

UNCLASSIFIED  REPORT 

supplementary  note;  unedited  rough  DRAFT  TRANS.  OF 
UKRAYINSKYI  FIZYCHNYI  ZHURNAL  (USSR)*  VU  M2  P2i7-6 
1966. 

DESCRIPTORS;  (^LASERS*  USSR)*  OPTICAL  PROPERTIES* 
MCDULATION.  RESONATORS,  CRYSTALS*  RUBY* 

DIELECTRIC  FILMS*  RODS  (U) 

IDENTIFIERS;  Q-SWITCHiNGi  TRANSLATIONS  (U) 

In  EARLIER  EXPERIMENTS  Q  SWITCHING  WAS  USUALLY 
EFFECTED  RY  INTERRUPTING  THE  COUPLING  BETWEEN  THE 
ACTIVE  ROD  AND  ONLY  OnF  RESONATOR  MIRROR*  THE  REPORT 
INVESTIGATES  THE  PROPERTIES  OF  A  LASER  IN  WHICH  THE 

Coupling  with  both  mirrors  is  interrupted,  an 
estimate  shows  that  The  gain  can  be  increased  in  this 
Case  to  almost  the  theoretical  50%.  two  variants 
OF  Such  a  laser  were  tested,  two  ruby  crystals 
each  24  cm  LONG  AND  1.25  IN  DIAMETER  WERE  USED. 

ONF  CRYSTAL  OPERATED  IN  THE  O-SWITCHING  MODE. 

The  ENDS  OF  THE  CRYSTALS  AND  THE  HYPOTENUSE  FACES 
OF  THE  TOTAL-REFLECTION  PRISMS  WERE  COATED  WITH 
MGE2  AND  CAF2  FILMS*  RESPECTIVELY.  THE 
RESONATOR  COMPRISED  ALTERNATING  DIELECTRIC  COATINGS 
OF  CAF2  AND  ZNS  ON  PLaTE  GLASS  AND  THE  PRISM. 

The  plate  was  rotated  at  12*000  rpm.  the  focused 

F-IANT  PULSE  produced  BREAKDOWN  IN  AlR. 

(author)  (U) 
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descriptors:  (♦lasers*  *cohfrent  radiation) * 
interferometers#  light  transmission#  monochromatic 
LIGHT#  PHOTOMULTIPLIERS'  HELIUM#  NEON#  OPTICAL 
PROPERTIES  JU) 

IDENTIFIERS:  FABRY-PERoT  RESONATORS  (U) 

This  report  is  intended  to  be  a  study  of  some  of 
The  aspects  of  the  coherence  properties  of  optical 
fields  as  they  propagate  through  certain  type  of 
media,  a  major  part  of  this  report  deals  with  the 

RESPONSE  OF  A  FABRY-PeROT  RESONATqR  TO  VARIOUS 

types  of  excitation.  (AUTHOR)  ID) 
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UNCLASSIFIED  REPORT 

availability;  published  in  PROCEEDINGS  OF  THE 
IEEE#  V56  N1  P37-46  JAN  1968. 

SUPPLEMENTARY  NOTE;  REVISION  OF  REPORT  DATED  lO  AUG 
67. 

DESCRIPTORS;  (*INFRAREO  RADIATION#  DETECTION)# 

GmS  LASERS#  IRASERS#  CARRON  DIOXIDE#  INERARED 

detectors#  infrared  photoconductors#  photodiodes# 

CRYOGENICS,  OPDAR#  INFRARED  COMMUNICATION  SYSTEMS# 
INFRARED  SPECTROSCOPY#  OPTIMIZATION  (U) 

IDENTIFIERS:  ^HETERODYNE  DETECTION#  INFRARED 

RADAR  (U) 

heterodyne  experiments  have  BEEN  PERFORMED  IN  THE 

miduLe  infparfit  Region  or  the  electromagnetic 
spectrum  using  the  C02  LASER  AS  A  RADIATION  SOURCE. 
Tuf^ORETICALLY  OPTIMUM  OPERATION  HAS  BEEN  ACHIEVED 
AT  KHZ  heterodyne  FREQUENCIES  USING  PHOTOCONDUCTI VE 
GE:CU  detectors  OPERATED  AT  4K#  AND  AT  KHZ 
AND  MHZ  FREQUENCIES  USING  PHOTOVOLTAIC  DETECTORS  AT 
77i<.  in  ACCORDANCE  WITH  ThE  THEORY#  THE  MINIMUM 
DETECTABLE  POWER  OBSERVED  IS  A  FACTOR  OF  ?/ETA 

greater  Than  the  theoretically  perfect  quantum 

CO'iNTER.  THE  COEFFICIENT  Z/ETA  VARIES  FROM  5*To'25 
E0‘?  THE  DETECTORS  INVESTIGATED  IN  THIS  STUDY.  A 
COMPARISON  IS  MADE  BETWEEN  PHOTOCONDUCT I VF  AND 
PHOTODIODE  DETECTORS  FOR  Hr.TERODYNF  USE  IN  THE 
INFRARED#  AND  IT  IS  CONCLUDED  THAT  BOTH  ARE  USEFUL. 
heterodyne  detection  at  10.6  MICROMETERS  IS 
EXPECTED  TO  BE  USEFUL  FOR  COMMUNICATIONS 
APPLICATIONS#  INFRARED  RADAR#  AND  HETERODYNE 
spectroscopy.  IT  HAS  PARTICULAR  SIGNIFICANCE 
BECAUSE  OF  THE  HIGH  RADIATION  POWER  AVAILABLE  FROM 
The  C02  LASER#  AND  BECAUSE  OF  THE  8  TO  14 
MICROMETER  ATMOSPHERIC  WINDOW.  (AUTHOR)  (U) 
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descriptors:  (*INFRARED  detectors,  gas  LASERS) » 

(*GAS  LASERS,  ATOMIC  ENERGY  LEVELS),  HELIUM, 
neon,  BANDWIDTH,  AMPLITUDE  MODULATION, 

EXCITATION,  RESPONSE,  PERTURBATION  THEORY, 

MATHEMATICAL  PREDICTION 

IDENTIFIERS:  OPTICAL  MIXING,  RESPONSE  TIME, 

COMPUTER  ANALYSIS 

the  DIFFERENCE  FREQUENCY  RFTWE'=’N  TWO  3.39  MICRON 
SIGNALS  injected  INTO  A  6328  A  AND/OR  1.15  MICRON 
HE'NE  laser  HAS  BEEN  DETECTED  AS  AN  AMPLITUDE 
MODULATION  OF  THE  6328  A  AND/OR  1.15  MICRON  QDTPUT 
INTENSITY,  experimental  MEASUREMENTS  OF  THF 
BANDWIDTH  OF  THIS  DETECTION  SCHEME  HAVE  BEEN  MADE  FOR 
A  6328  A  laser  DETECTOR.  IT  IS  SHOWN  THAT  THE 
Fundamental  equations  of  laser  action  properlt 

PREDICT  THE  BEHAVIOR  OF  THE  LASER  DETECTOR  AND 
INDICATE  THE  OPERATING  CONDITIONS  WHICH  ARE  NECESSARY 
In  order  to  ACHIEVE  OPTIMUM  BANDWIDTH.  (AUTHOR)  (U) 
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DESCRIPTORS;  (*LA5ERS»  USSR5#  QUANTUM  MECHANICS# 
VISIBILITY,  coherent  RADIATION#  INSTRUMENTATION# 

RUBY,  PULSE  systems#  GAS  LASERS# 

PUMPING(OPTICAL) #  DEMODULATION# 

M.ars(PLANET)  #  communication  EQUIPMENT# 

gyroscopes,  predictions  (U) 

A  REAM  OF  LIGHT  FROM  A  QUANTUM  GENERATOR  IS  A 
MILLION  TIMES  BRIGHTER  THAN  ThE  SUN  AT  THE  SAME  SOLID 
angle.  HAVING  A  HIGH  CONCENTRATION  OF  ENERGY#  THE 
BEAM  OF  A  QUANTUM  GENERATOR  CAN  EASILY  PIERCE  A  THICK 
metal  plate#  even  A  DIAMOND.  FOCUSED  INTO  A  NEFDLE 
BEAM,  THE  WEAPON  rECOmFS  A  DEADLY  WEAPON.  USING 
The  beams  OF  a  quantum  generator,  DIRECT 
COMMUNICATION  WITH  THE  PLANETS  AND  THE  STARS  CAN  BE 
ACHIEVED.  SUCCESSFUL  EXderIMEnTS  WITH  LIGHT- 
COMMUNICATIONS  HAVE  BEEN  CONDUCTED  ON  EARTH, 

QUANTUM  generators  CAn  BE  USED  ALSO  AS  OPTICAL 
LOCATORS.  IN  RANGE  AND  ACCURACY  THEY  APE  PAR 
BF-TTFR  than  RADAR.  IN  1962  OPTICAL  DETECTION  OF 

The  moon  was  made,  it  became  possible  To  PYAMlNE 

IN  DETAIL  the  LUNAR  SURFACE  AND#  IN  THE  FUTURE,  OTHER 
planets  of  the  SOLAR  SYSTEM.  THE  TREMENDOUS 
DENSITY  OF  THE  ENERGY  OF  THE  N^W  BFAMS  PERMIT  THEIR 
WIDE  USE  IN  VARIOUS  TECHNOLOGIES,  f AUTHOR )  (U) 
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LEVELS*  LIGHT  COMMUNICATION  SYSTEMS*  GAS  LASERS* 
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HYDROGEN*  RUBY*  EXCITATION*  COHERENT  RADIATION* 

USSR 

IDENTIFIERS:  TRANSLATIONS*  QUANTUM  ELECTRONICS* 

ATOMIC  BEAMS*  COMPUTER  ANALYSIS*  FREQUENCY 
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CONTENTS:  regenerative  OPTICAL  QUANTUM 
amplifiers:  conditions  OF  PULSATIONS  OF  EMISSION 
POWER  OF  QUANTUM  GENERATORS*  QUESTIONS  OF 
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descriptors;  (♦light  communication  systems,  gas 

LASERS).  (♦GAS  LASERS.  *FREQUENCY  SHIFT  KEYERS) » 
(♦modulators,  gas  LASERS).  HELIUM.  NEON. 

digital  systems,  frequency  modulation, 
electhooptics.  potassium  compounds,  birefringence. 

POLARIZATION.  MATRIX  ALGEBRA.  SlGNAL-TO~NOTSE 

RATIO,  diagrams.  THESES  (U) 

identifiers;  potassium  dihydrophosphate.  ♦laser 

MODULATORS 


A  UNIQUE  optical  MODULATION  AnD  DETECTION  TECHNIQUE 
has  evolved  from  an  INVESTIGATION  OF  METHODS  OF 
digital  MODULATION.  TRANSMISSION.  AND  DETECTION  IN 

The  optical  region,  in  particular  a  erequ-ncy- 
shtft  keying  laser  communication  system  has  been 
demonstrated  and  the  advantages  OF  such  a  system  have 

BEEN  SHOWN.  A  DETAILED  THEORETICAL  ANALYSIS  OF 
ELFCTROMAGNETIC-WAVE  PROPAGATION  IN  AN  ELECTROOPTTC 
CRYSTAL  OF  ARBITRARY  ORIENTATION  WAS  DEVELOPED.  IN 
TURN  THE  PARAMETERS  FOR  AN  OPTICAL  MODULATOR  CAPABLE 


OF  ERrOuLwCT  -SHIFT  KEYING  AT  A  DIGITAL  RA'^’E  WERE 
DETERMINED.  cSmSED  ON  THIS  ANALYSIS  A  LABORATORY 
COMMUNICATION  SYSTEM  INCORPORATING  FSK  MODULATION 
AND  DETECTION  CAPABILITIES  WAS  BUILT  AND  SUCCESSFULLY 
operated,  the  TRANSMITTER  CONSISTS  OF  TWO  HELIUM- 
NEON  GAS  LASERS  OPERATING  AT  WAVELENGTHS  OF  6:^28 


angstroms  and  11523  ANGSTROMS,  THE  TWO  BEAMS 

are  combined  and  pass  through  THE  KDP  ELECTRO-OFTIC 

MODULATOR  WHICH  IS  DRIVEN  BY  A  DIGITAL  VOLTAGE  OF  10(1 

VOlTS  peak  amplitude.  The  receiver  consists  of  TWO 
photodiodus.  fach  detecting  one  of  the  wavelengths. 
The  detected  signals  are  processed  by  decision 
circuitry  to  retrieve  the  transmitted  information. 

Tn  rvai  iiatf  thu  performangf  of  an  opTTCai  esk 


SYSTEM.  ERPCR  RATE  MEASUREMENTS  WERE  made  TN  A 

Simulated  atmospheric  type  of  environment  and 

COMPARED  TG  SIMILAR  MEASUREMENTS  MADE  (U) 
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availability:  pub.  in  IEEE  JNL.  OF  QUANTUM 
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DESCRIPTORS:  (♦LIGHT  COMMUNICATION  SYSTEMS, 
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0°TICAL  COATINGS.  CONTROL  SYSTEMS. 

TOLERANCES(MFCHANICS) ►  SEISMOLOGY 
IDENTIFIERS:  QUANTUM  ELECTRONICS.  AUTOMATIC 

control  systems,  COMPUTER  ANALYSIS 

PREVIOUS  experiments  WITH  A  LENS-TYpE  BEAM 
WAVEGUIDE  HAVE  DEMONSTRATED  THE  APPLICABIl ITY  OE  SUCH 
GUIDES  TO  EFFICIENT  LONG  DTCYANCE  TRANSMISSION  AT 
OPTICAL  FREQUENCIES,  IN  PRACTICAL  APPLICATION^  IT 
WILL  BE  NECESSARY  TO  AUTOMATICALLY  COMPENSATE  FOR 
MOVEMENTS  OF  THE  GROUND  WHICH  WOULD  MISALIGN  THE 
GUIDE  AND  thus  CAUSE  INCREASED  TRANSMISSION  LOSS. 

IN  ORDER  TO  INVESTIGATE  THE  PRACTICABILITY  OF 
’SELF-ALIGNING'  OPTICAL  BEAM  WAVEGUIDES  THE  AVAILABLE 
EXPERIMENTAL  GUIDE  WAS  MODIEIED  BY  ADDING  A  SENSING 
DEVICE  AT  EACH  LENS  WHICH  INDICATES  ANY  DISPLACEMENT 
■OF  THE  BEAM  FROM  THE  LENS  CENTER.  THIS  ALIGNMENT 
ACCURACY  COULD  BE  GREATLY  INCREASED.  WHICH  MIGHT  BE 
OF  interest  F'OR  geological  MEASUREMENTS  CONCERNING 
MoVLMFNTS  in  the  EARTH’S  CRUST.  (AUTHOR)  (D) 
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FOREIGN  TFChiMOLOGY  DiV  WR 1 OHT-PATTFRSON  AFE  OHIO 

Investigation  and  OEVELor-HENi  of  optical  modulaiurS 

( ISSLEDOVA  .IE  I  RA/RAbOTKA  OPiKHESKIK' 

MOnUL  YATOF.OV)  »  fU) 

OCT  67  !2P  PIRSHIN»I.  V,  SK.OBLOVAfM. 

M.  ;khLYSTO'>'.V.  I,  ?  AnTONYAN'^S»E.  V.  t 
REPT.  no.  ft  -■MT-24- 222-67 

UNCL  SSIFIED  REPORT 

SUPPI.EF.ENTAPY  note:  EDITED  MACHINE  TraNS.  or  MONO. 
VSESOYUZNAYA  NAUCHN^YA  sessiya.  posvyaschenmaya 
DN'ru  RADIO  (NO.  22 )  t  SEKTSIYA  RVANTOVOT 
EEEKTRONIKI  (SCIENTIFIC  AND  TFCHNICAL  SOCIETY  OF 
RAptO  ENGINfERIN(.  AND  ELECTRICAL  COMMUNTCATTON. 

CEfciTRAL  GOVERNMENT  22  '>LL-UNI0N  SCIENTIFIC 
SESSION.  DEOiCATED  TO  <ADI0  DAi .  SECTION  OF 
quantum  (ELECTRONICS).  MOSCOW*  1966  933-40. 

DESCRIPTORS*  (♦LASERS.  *MODULATORS) »  (♦LIGHT 
COMMUNICATION  SYSTEMS.  MODULATORS). 

INI  ERFEROMET  -RS.  crystals.  POTasSI'JM  COMPOUNDS. 
PHOSPHAIlS.  t  )WER.  OPTIMI2A'  10K'»  THF'RMAI 
EXPANSION.  MODULATION.  TELEVISION  COMMUNICATION 
SYSTL.MS.  USSR  tU) 

IDI'-.l  IFlERSr  ♦O'^TICAL  MODULATORS.  ♦LASER 
COmmuniCAYTON  SYSTEMS.  F'LECTRO-OPTICAL  SYSTEMS' 
translations  (U) 

A  n:  ICE  USING  A  SYMMrTHiCAl.  MlCHAILSON 
1'  U.KRERO^'rTl  R  WITH  DOUfU.r  REfF’ACTlNG  DIAGONALLY  CUT 
Cf  YSTALS  TU  THf  ARMS  W'-S  iFVELOPEO.  THE  LATTER  ARE 
CONTROLLED  PY  A  FIELD  AT  RIGHT  ANGLES  TO  THE 
uIRECilDij  or  PROi'ANATi  ptJ.  Ttir:  F’OWEF'  REOUIRPP  T(j 
Control,  t  ir  mooulatcr  cam  f?(  LOWErwi^'o  oy  incf^easing 
TtiF  LEf.GT  1  OF  TtlE  CRYSTAL  AND  DECREASING  ITS  CROSS 
SECTIOT'.  DFTAIiS  ON  Tfif  THPRUAL  EXPANSION  OF 
VARIOUS  l-ARTS  AND  MATERIALS  -RE  GIVEN  AND  THE  EFFECTS 
OR  ryPANSTOfi  O  '  modulator  C  "RATION  ARE  DFSCRlBED. 

The  MOGUL A'^OR  was  TESTFID  PE.  "EN  0  AND  100  MC 

WITH  A  control  voltage  -E  ] ‘'  T.IE  MODEL  WAS 

TESTED  IN  Arj  EXPERIMENTAL  .  ION  OF  A 

■'EL  EVISION  PICTURE  WITH  THE  A  A  LASER  REAM.  (U) 
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Electromagnetic  field  and  intensity  fluctuations  in  a 

WEAKLY  INHOMOGP-NEOUS  MEDIUM#  (U) 

JUL  hP  ROP  YUnA»H,  T.  f 

REPT.  NO.  RM-5697-PP 
contract;  F446Z0-67-C“Clf?45 

UNCLASSIFIED  REPORT 


UESCRIPTORS;  (*ELLCTR0MAGNETIC  fields# 
propagation) #  (^coherent  radiation# 
propagation)#  (*lisht  communication  systems# 

SCATTERING),  REFRACTIVE  INDEX#  LASERS# 

TURPULEN'^E;  GREEN'S  FUnCT ‘ON#  PERTURBATION  THEORY# 

RADAE  (U) 

IDENTIFIERS:  RYTOV  APPROXIMA1  ION.  M/XWE'.LS 

EQUATIONS.  WAVE  EQUATIONS  tU) 

A  SELF~COriSISTENT  GREEN'S  FUNCTIO),  TKHlJIRjr  IS 
USED  TO  OrtTAIN  IMF  ELFCTPOMAGMrTIC  FIELD  AND  ITS 
CORRESPONDING  INTENSITY  TO  SECOND  ORDER  IN  THE  INDF X 
OF  refraction  fluctuations.  IT  IS  FOUND  THAT  FOR 
PROPAGATION  DISTANCES  LESS  THAN  A  CRITICAL  LENGTH# 

The  PERTUFRAtJON  METHOD  GIVES  VALID  RESULTS.  ThE 
FIELD  IS  FPIMARILY  COHERENT  SINCE  THE  FLUCTUATIONS  iN 

The  field  are  small,  the  solution  obtained  for  the 
field  is  also  shown  to  conserve  energy,  when  The 
Solution  obtained  here  is  compared  with  the  results 

OF  THE  RYTOV  APPROXIMATION#  IT  IS  CONCLUDED  THAT 
THF  RYTOV  APPROXIMATION  IS  NOT  VALID  FOR 
PROPAGATION  DISTANCES  EXCEEDING  THE  CRITICAL  LENGTH. 

FOR  THESE  DISTANCfS#  THE  PERTURBATION  METHOD  BREAKS 
DOWN!  THE  field  IN  ESSENTIALLY  INCOHERENT  SINCE  TH! 
COHERENT  COMf^ONLNT  CF  THE  FIELD  IS  f  XPONETJT  I Al-LY 
small.  FOR  THESE  RANGE  VALUI  A  STATISTICAL 
ARGUMENT  IS  GIVEN  TO  OBTAIN  INTENSITY  STATISTICS-  ANri 
AN  approximate  EXPRESSION  VALID  roR  ALL  RANGE  VALUES 
IS  DERIVED  FOR  THE  INTENSITY  STA  ISTICS.  Tn.S 

expression  is  found  To  be  in  good  agreement  with 

L.'XPERI  MENT.  (AUTHOR)  tU) 
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RECENT  FOREIGN  DEVELOPMENTS  IN  LASER  TECHr.'OLOGYr  (U) 

AUG  67  26P  HUANG  Wl'-HAN»  » 

KEPT,  NO.  FTD-HT-67-216 

UNCl.ASSIFIED  REPORT 

SUPPLEMEtjTARV  NOTE:  EDITED  TRANS.  OF  K»0  HSUEH  T’UNG 
PAO  (CHINESE  PEOPLE’S  REPUBLIC)  N2  P166-174 
1965. 

DESCRIPTORS:  C+LASERS#  REVIEWS)*  MATERIALS* 

INSTfPJMENTATION*  RANGE  FINDING*  OPDAR*  LIGHT 
COMMUNlCATinS!  SYSTEMS*  INFRARFO  DETECTORS.  CHINA  (U) 

IDENTIFIERS:  TRANSLATIONS  (U) 

A  REVIEW  IS  GIVEN  OF  NON-CHINESE  LASER 

Technology,  topics  include:  the  search  for 

LASING  MATERIALS)  TMPROVEMFNT  OF  LASER  SYSTEMS  AND 
APPARATUS)  HIGH-INTENSTTY  OPTICS)  APPLICATION  OF 
laser  TECHNIOUFS  (OPTICAL  LOCATING*  OPTICAL  RADAR* 

infrared  receiving) •  (U) 
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AEROSPACE  CORP  EL  SEGUNDO  CALIF  LAR  OPERATIONS 

DESIGN  considerations  OF  MULTIPLE  LASER  COMMUNICATION 

links  0:tween  synchronous  satellite  and  several  earth 

STATIONS^  (U) 

SEP  67  30P  CHANG»N.  C.  )BR0CK»F.  G. 

REPT,  NO.  TR-0158 (9230-02)-! 
contract:  E04695-67-C-0158 

monitor:  SAMSO  TR-68-7 

UNCLASSIFIED  REPORT 


descriptors:  (♦lasers^  LIGHT  COMMUNICATION 

SYSTEMS) r  (^SYNCHRONOUS  satellites.  ♦LIGHT 
COMMUNICATION  SYSTEMS).  COMMUNICATION 
SATELLITES! ACTIVE) .  TELESCOPES.  STABILITY, 

ATMOSPHERIC  MOTION.  SIgNAL-TO-NOISE  RATIO'  GAIN, 
SPACE-TO-SURFACF.  bandwidth,  secret  COMMUNICATION 
SYSTEMS  (U) 

SECURE  AND  PRIVATE  MFGAB IT-PER-SECOND  COMMUNICATION 
I.INKS  BETWEEN  A  SATELLITE  IN  SYNCHRONOUS  ORBIT  AND 
SEVERAL  GROUND  STATIONS  ARE  DESIRED  IN  CERTAIN 

applications,  the  highly  directional  property  OF 
laser  beams  makes  laser  WAVES  an  apt  candidate  for 
the  carrier  OF  the  system,  the  LARGE  POTENTIAL 
bandwidth  of  the  LASER  SYSTEM  CAN  RE  OF  VALUE  ALSO  IN 
PROVIDING  REDUNDANCY  FOR  RELIABILITY  AND  CODING  FOR 
SE':-URITY.  THE  VERY  DIRECTIONAL  ’’POPERTY  OF  THE 
LA'.ER  beam,  HOWEVER'  PRESENTS  PROBLEMS  OF  POINTING 
AND  ACQUISITION.  THESE  PROBLEMS  ARE  PARTICULARLY 

Severe  fop  the  case  of  simul’^aneous  transmission 

BETWEEN  THE  SATELLITE  AND  MULTIPLE  GROUND  TERMINALS. 
an  ADDITIONAL  PROBLEM  OF  EFFICIENT  OPTICAL  AnTENNA 
gain  arises  FOP  THIS  CASE.  RECENT  ADVANCES  KJ 
HIGH-POWER.  HIGHER-EFFICIENCY  LASERS  ENCOURAGE 
CONSIDERATION  OF  A  LASER  TRANSMITTER  CONFIGURATION 
NOT  PPEVIOUS.LY  INVESTIGATED  FOR  MuLtIPLE  LINK 
COMMUNICATION  OVER  SYNCHRONOUS  SATFLLTTE  DISTANCES. 

IN  THIS  CONFIGURATION.  A  SATElLITE-BORNE  LASER  IS 
OPERATED  IN  A  RELATIVELY  HiGH-ORDER  MODE. 

APPROPRIATE  OPTICS  APE  USED  To  PROVIDE  MULTIPLE 
links,  one  LOPE  OF  THE  BEAM  FOR  EACH  LINK.  ALSO 
MODE  SWITCHING  CAN  PROVIDE  ALTERNATIVE  LINKS-  THE 
Gkound  TERMINALS  APE  EACH  EQUIPFED  WITH  SFPARA'E 
LASERS-  ASIDE  FROM  POOP  ATMOSPHERIC  SEEING. 

SATELLITE  ATTITUDE  STABILITY  APPEARS  TO  BE  ThF  KEY 
PERFORMANCE-L TMITIKG  ELEMENT  OF  THE  SYSTEM,  (U) 
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PENNSYLVANIA  STATE  UNIV  UNIVERSITY  PARK 

SOME  results  on  error  rates  FOR  A  LASER  BINARY 
COMMUNICATION  SYSTEM# 

■JAN  68  4P  LACHS»6FRARn  »JANK0WICH» 

EDWARD  > 

contract;  nA-31-124-AR0(D)-383 
PROj;  DA-20014501B31E 
monitor;  AROD  5659:7 

UNCLASSIFIED  REPORT 

availability;  pub.  in  proceedings  of  the  IEEE* 

V56  N4  P744-745  APR  68- 

SUPPLEMENTARY  NOTE:  REVISION  OF  REPORT  DATED  H  DEC 
67, 

descriptors;  <*LIGHT  communication  S'!  STEMS# 

=*'LASERS)»  ERRORS#  PROBABILITY#  SIGNAL-TO-NOISE 
RATIO#  POWP'R 

the  probability  of  ERROR  IS  OBTAINED  ^OR  A  SIMPLE 
BUT  FUNDAMFNTAL  FORM  OF  A  LASER  BINARY  COMMUNICATION 
SYSTEM.  THE  RESULTS  SHOW  THAT  THE  PROBABILITY  OF 
error  is  STRONGLY  DEPENDENT  UPON  ABSOLUTE  SIGNAL 
LEVEL  AS  WELL  AS  SIGNAL-TO-NOISE  RATIO.  (AUTHOR) 
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descriptive  note:  conference  PROCEEDirjGSf 
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REPT.  NO.  AGARD-CP-3 

UNCLASSIFIED  REPORT 

AVATLABILTTY :  ADVISORY  GROUP  FOR  ArpONAUTTCAL 
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NEUILLY-SU'^-SETNE.  PARIS  (FRANCE). 

DESCRIPTORS:  (+SPACE  Commc  ITC ATION  SYSTEMS. 

♦PRCPAGATION) .  SYMPOSIA.  IONOSPHERIC 
PROPAGATION.  PLASMA  SHeATh.  REENTRT  VEHICLES. 
radio  waves.  Tr^OPOSPHERE.  IONOSPHERE. 

atmospheric  reeraction,  attenuation,  lasers. 

COMMUNICATION  S  ATELL  I  TeS  ( ACT  I VF. )  (U) 

IDENTIFIERS;  NATO  (U’ 

The  IONOSPHERIC  RESEARCH  COMMiTU.E  OF  THE 
AVIONICS  panel  OF  AGARD/NA  0  HELD  ITS  TEN'^p 
ANNUAL  SYMPOSIUM  MEETING  IN  ROME  21-2S  SEPTEMBER 
19fiS.  THE  SUBJECT  CHOSEN  FOR  DISCUSSION  WAS 
’PROPAGATION  FACTORS  IN  SPACE  COMMUNICATIONS*. 

This  volume  presents  the  full  text  of  those  papers 

WHICH  HAVE  not  BEEN  PRINTED  ELSEWHERE  AND  ALSO  AN 
ACCOUNT  OF  THE  INFORMAL  DISCUSSIONS  WHICH  FOLLOWED 

The  presentation  oe  the  papers,  (author)  (u) 
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Foreign  technology  div  wright-pattfrson  afr  ohio 
applications  of  lasers#  (U) 

NOV  67  IIP  HSIANG  CH*UN#» 

REPT.  NO.  FTD-HT-23-1024-67 

unclassified  report 

SUPPLEMENTARY  NOTE:  EDITED  TRANS.  OF  K*0  HSUEH  HUA 
f'AO  (CHINESE  PEOPLE’S  REPUBLIC)  N1  P13-15  1P63. 

descriptors:  (♦lasers#  LIGHT  COMMUNICATION 
SY  TEMS)#  (*COMMUNICATiON  SYSTEMS#  CHINA), 

OPUARi  SPACE  communication  SYSTEMS#  MAPPING# 

UNDERWATER  COMMUNICATION  SYSTEMS#  LIGHT 
TPANS  1JS(  on#  underwater  TRACKING#  ELECTRON 

accflerai OPS#  detection 

IDENTIFIERS:  TRANSLATIONS 

LASERS  CA'i  PRODUCE  A  LIGHT  BEAM  HAVING  EXCELLENT 
DIRECTIVITY  AND  AN  INTENSITY  SEVERAL  MILLION  TIMES 

The  intensity  of  the  sun.  experiments  proved  that 

LASER  REA'^S  HAVE  A  BEAM  ?  ’’READ  LESS  THAN  30  CM  FOR 
every  1,5-KM  PPPPAGATIO  RESEARCH  IS  UNDERWAY  TO 
USE  LASERS  IN  SPACE#  SURFACE#  AtJD  UNDERWATER 
communications.  LASERS  WILL  RE  USED  IN  MILITARY 
detection.  MAPPING#  COMPUTING  TECHNOLOGY#  AND  SPACE 
navigation  and  ALSO  AS  WEAPON..  WHEN  LASERS  ARE 
USED  IN  COMMUNICATIONS#  ThE  AUDIO  SIGNALS  To  BE 
TRANSMITTED  .\RF  USED  TO  MODULATE  THE  LiGHT  BEAMS, 

The  MCDULAYEO  reams  are  then  transmitted  PY  AN 
OPTICAL  TR'iNSMITTER.  THE  OPTICAL  RECEIVER  AT  ThE 
RECEIVING  END  WILL  RECEIVE  AND  DEMODULATE  THE 
INCOMING  LIGHT  SIGNALS.  AN  OPTICAL  SYSTEM  FOR 
SPaCl  communications  USING  SOLAR  ENERGY  FOR  LASER 
PUMPING  IS  IN  PROCESS  OF  DPVELOPMf NT,  OPTICAL 
RADARS  REQUIRE  A  LOWER  INPUT  POWER  THAN  MICROWAVE 
RADARS.  RESEARCH  SHOWS  THAT  AN  OPTICAL  RADAR 
HAVING  AN  average  OUTPUT  POWER  OF  66  W  IS  CAPABLE  OF 
DETECTING  P  SPACESHIPS  16#000  KM  A^ART  WITH  AN 
ACC  'RACY  approaching  1  X  O.OOOl,  A  GROUND  OPTICAL 
radar  HAVING  A  lO-KM  DETECTING  RANGE  WEIGHS  ONLY  3.0 
KG.  LASERS  EMITTING  BLUE  LIGHT  BEAMS  ARE  USED  FOR 
UNDERWATER  TRACKING  AND  INTERSUBMARINE 

COMMUNICATIONS.  (.AUTHOR)  (U) 
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CERTAIN  demands  ON  THE  OPTICAL  FREQUENCY  RECEIVERS  IN 
COMMUNICATION  SYSTEMS  USING  COHERENT  LIGHTj  (U) 

NOV  67  16P  HENG»CH’EN  » 

REPT.  MO.  FTD-HT“23“606-67 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  MOTE:  EDITED  TRANS.  OF  WU  HSIFN  TIEN 
CHI  SHU  (CHINESE  PEOPLE’S  REPUBLIC)  Nil  P12-17 
1965, 

descriptors:  (♦light  communication  systems. 

DEMODULATION).  LASERS.  COHERENT  RADIATION. 

SEMICONDUCTOR  DEVICES.  SIGNAL-TO-NOTSE  RATIO. 

PHOTOTUBES.  PHOTOMULTIPLIERS.  RESPONSE. 

EFFICIENCY,  BANDWIDTH.  INFRARED  DETECTORS. 

china  (l») 

IDENTIFIERS:  TRANSLATIONS.  HETERODYNING  (U) 

The  development  or  the  laser  as  a  coherent. 

EXCELLENT  MONOCHROMATIC  AND  HIGHLY  DIRFCMONAL 
OPTICAL  SIGNAL  SOURCE  HAS  LED  TO  ITS  POSSTFLE 

application  in  optical  communication,  the  OBJECT 

OF  THIS  PAPER  IS  TO  SET  FORTH  SOME  SPECIAL 
REQUIREMENTS  OF  LIGHT  DEMODULATORS  FOR  COHERENT  LIGHT 
OPTICAL  COMMUNICATION.  LIGHT  DEMODULATORS  OPERATE 
IN  A  MANNER  SIMILAR  To  RADIO  RECEIVERS.  EXCEPT  THAT 
Th.rY  REQUIRE  THE  CONVERSION  OF  LIGHT  INPUT  TO 
Ph'oTOCURRENT  AND  THIlR  NOISE  HAS  STRONG  QUANTUM 
CHARACTERISTICS,  GENERAL  REQUIREMENTS  FOR  l.TGHT 
demodulators  ape  high  sensitivity  AfvD  A  HIGH  SJGNAL 
TO  NOISE  RATIO.  IN  AN  OPTICAL  COMMUI ICATION 
SYSTEM.  TMP  PRFFEPFED  MODULATION  ['RD' OUENC TF5  AND  DANE 

widths  are  in  The  infra-red  range  and  higher,  some 

SEMiCONDUCTOnS  ARE  PROMISING  FOR  JSE  IN  DEMODULATORS 
OPERATING  IN  THE  INERA-RED  RANGE.  RUT  THEY  DO  NOT 
COMiLETELY  FULFILL  THE  OTHER  REQUIREMENTS.  AMONG 
LIGHT  DETECTION  METHODS  THAT  CAN  RF  USED.  OPTICAL 
heterodyning  appears  to  be  OF  PAPTTvULAR  IMPORTANCE. ( U ) 
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CALIFORN. A  UNIV  BERKELEY 

PnAbE  MODULATION  OF  Q-SWITChED  LASER  BEAMS  In  Si-.ALL- 
SCALE  FILAMENTS.  (U) 

FEB  68  7P  CHEUNG. A.  C,  JRANK.D.  M. 

JCHIAO.R.  Y.  FTOWNES.C,  H.  ! 
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unclassified  report 

availability:  pub.  in  physical  review  letters. 

V20  N15  P78(  -789.  8  APR  68. 

descriptors;  (♦COhERLNT  ral  'ation.  ♦phase 
modulation),  care  N  COMPOUN^d.  sulfides.  IK-HT 
pulses,  band  spectrum,  refractive  »noex.  lasers, 
lidebands  (U) 

identifiers:  o-switc*  tng.  carbon  disulfide  (u 

THE  spectra  of  SMALL-SCALE  TRAPPED  i  ILAMENTS  0^ 
laser  light  IN  carbon  DISUI  fide  At  0  OTHER  LIQUID’, 
contain  discrete  bands  of  frequencies  EXTENDING  TO 

EITHER  side  OF  THL  LASl R  FREQUENCY.  THE  REGUl  ARITY 
or  THESE  PATTERNS.  AND  YET  THE  L. CK  OF  A  FIXED 
FREQUENCY  BETWEEN  BANOS  AS  EXPECTED  FOR  VARIOUS 
MODULATION  PROCESSES.  HAVE  BEEN  PUZZLING.  IT  IS 
FOUND  that  the  PATTERNS  OBSERVED  CORRESPC ND  TO  THE 
INTENSITY  ENVELOPE  OF  AN  UNDERLYING  STRUC  rUF<E  OF 
equally  spaced  sidebands.  (AUTHOR)  (U’ 
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DETERMINATION  OF  THE  C02  LINE  PARAMETERS  USING  A 
C02-N2-HE  LASER »  UJ) 

NOV  t.7  3P  OPPENHEIMfURI  P.  fOEVlR» 

ADAM  D.  ; 

CONTRACT:  AF-EOAR-26-67 

monitor:  AFOSti  68-2110 

unllassififo  report 
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DLSCRIPTOKS:  (*CARBON  DIOXIDE'  ABSORPTION 

SPECTRUM)*  (*MOLECULAR  ENERGY  LEVELS.  CARBON 
OIOXIDF).  (FLIGHT  COMMUNICATION  SYSTEMS* 
attenuation)'  band  SPECTRUM#  IRASERSr  INFRARED 
RADIATION*  LINE  SPECTRUM#  INFRARED  SPECTROSCOPY* 
ATMOSPHERE'  NITROGEN#  HELIUM#  ISRAEL  (U) 

identifiers:  atmospheric  ABSORPTION  (U) 

THE  INTEG'^ATEU  INTENSITY  AND  WIDTH  OF  SINGLE 
ROTATIONAL  LINES  IN  MOLECULAR  BAND  SPECTRA  ARE 
important  FACTORS  IN  THE  DETERMINATION  OF  SPECTRAL 
EMISSIVITIES.  the  RESULTS  GIVEN  IN  THIS  REPORT 
ALLOW  prediction  OF  LONG-PATH  ATMOSPHERIC  ABSORPTION 
OF  C02  LASER  ENERGY.  FOR  EXAMPLE'  A  10-M  PATH  OF 
PURE  C02  IS  EQUIVALENT  TO  30  KM  OF  AIR'  IF  A 
CONCENTRATION  OF  0,033%  OF  C02  IS  ASSUMED. 

THUS  FIG.  1  SHOWS  THE  ATTENUATION  OF  LASER 
RADIANT  energy  IN  A  30-KM  PATH  IN  AlR'  IF  THE  SAME 
PRESSURE  broadening  IN  AIR  IS  ASSUMED  AS  IN  PURE 
C02,  (U) 
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descriptors:  (♦LIGHT  COMMUNICATION  SYSTEMS^ 

♦LASERS)#  PULSE  CODE  MODULATION#  ATMOSPHERE# 
METEOROLOGICAL  PARAMETERS#  TACTICAL  WARFARE# 

DIGITAL  SYSTEMS#  ERRORS#  AMPLITUDE  MODULATION# 
SCINTILLATION 

identifiers:  polarization  modulation 

THIS  investigation  HAS  PROVIDED  DATA  WHICH  ALLOW 
THE  evaluation  OF  THE  LASER  AS  A  TRANSMISSION  DEVICE 
FOR  DIGITAL  INFORMATION.  IN  PARTICULAR#  THE  EFFECT 
OF  THE  atmosphere  ON  LASER  PROPAGATION#  MODULATION# 

AND  COMMUNICATION  CAPABILITIES  PERTINENT  TO  TACTICAL 
APPLICATIONS  HAS  BEEN  STUDIED.  THESE  STUDIES  WERE 
MADE  UNDER  VARYING  CONDITIONS  OF  WEATHER'  PATH 
LENGTH#  OPTICAL  POWER#  MODULATION  DEPTH  AND 
MODULATION  METHOD.  THE  CHARACTERISTICS  OF  INTEREST 
IN  EACH  CASE  WAS  THE  BIT-ERROR  RATE  OBTAINED  WITH 
BINARY  SERIAL  BIT  STREAMS,  FROM  THIS  INFORMATION# 

THE  OPERATION  OF  A  LASER  PCM  SYSTEM  MAY  BE 

FORECAST.  (AUTHOR)  (U) 
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descriptors:  (♦lasers^  REVIEWS) ►  COHERENT 
RADIATION^  LIGHT  COMMUNICATION  SYSTEMS* 

extraterrestrial  radio  waves*  mirrors*  focusing* 

HEAT*  USSR  (U) 

identifiers;  death  rays*  hyberbolcids*  plasma 

DIAGNOSTICS*  TRANSLATIONS  (U) 

MANY  PRE-WORLD  WAR  II  SOVIET  PUBLICATIONS 
CARRIED  ARTICLES  ON  THE  SO-CALLED  ’DEATH  RAYS,* 

MORE  OFTEN  THAN  NOT*  THESE  ARTICLES*  BASED  LARGELY 
ON  non-soviet  data*  were  pure  science  FICTION, 

THE  FEW  SERIOUS  ARTICLES  REFERRED  TO  DEADLY  WEAPONS 
USING  HEAT  RAYS.  THE  CONCEPT  OF  WEAPONRY  CHANGED 
drastically  WITH  THE  ADVENT  OF  LASERS*  WHICH  EMIT 
STIMULATED  RATHER  THAN  THERMAL  RADIATION,  MENTION 
IS  MADE  OF  THE  USE  OF  LASERS  IN  MULTICHANNEL 
COMMUNICATION  SYSTEMS*  RANGING  OF  PLANETARY  SURFACES* 
METALLURGY*  PLASMA  DIAGNOSTICS*  BIOLOGY*  MEDICINE* 

ETC.  The  article  also  reviews  SOVIET 

CONTRIBUTIONS  TO  THE  DEVELOPMENT  OF  THE  LASER.  (U) 
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descriptors;  <=fLIGH~  COMMUNICATION  SYSTEMS. 

PHOTOTUEIS).  l*PHOTOTUBES»  DEMODULaTORS) » 

DESIGN.  S  SAND.  COHERENT  RADIATION.  LASERSs 
TRAVElING-wAVE  TUBES.  RES  1ST ANCE ( ELECTR IC AL ) . 

ELECTRON  BEAMS.  ELECTROSTATIC  FIELDS.  FOCUSING  CJ) 

identifiers:  ♦PHOTODEMODJLA' ORS  (U) 

THE  THEORETICAL  STUDIES  ARE  SUMMARIZED  AND  AN 
-XFERIMENTAL  INVESTIGATION  IS  REf  ORTED  FOR  AN  E"* 

:THL  1 haVL -iNG* WAVE  PHOTOT”OE.  THE  PRINCIPAL 
FEATUF;t  OF  SUCH  A  DEVICE  I  ri  THE  CENTRIFUGAL 
ELECTRO'  TATIC  FOC  'SING  OF  THE  ELECTRON  BEAM.  THE 
THEORETICAL  STUOT  YIELl  i  A  SMALL-SIGNAL  POWER 
THFOREM-  THE  TYPES  OF  WAVES  PROPAGATING  ALONG  A  ThIN 
E-  YPE  BLAM.  AND  A  SMALL-S 'gNAL  ANALYSIS  OF  THE 
traveling-wave  PHOTOTUBE.  AN  EXPRESSION  FOP  THE 
EOUIVALENT  RESISTANCE  OF  THE  Df VICE  IS  DERIVED.  WITH 
NUMERICAL  RESULTS  GIVEN  FOR  THE  CASE  OF  Z'.RO  CIRCUIT 
LOSS.  ZERO  SPACE  CHARGE.  AND  SYNCHRONOUS  BEAM 
VELOCITY.  FOR  COMPARISON.  EQUIVALE  'T  RESISTANCE 
VALUES  ARE  GIVEN  FOR  0-TYPE  PHOTO'! DDES .  THE 
experimental  investigation  involved  A  PHOTOTUBE 
DESIGNED  TO  OPERATE  AT  S-BAND.  DESIGN 
CONSIDERATIONS  AND  MEASUREMENT  Tt CHNIQUES  ARE 
discussed.  EXPERIMENTAL  CURVES  FOR  THE  EQUIVALENT 
RESISTANCE  ARE  PRESENTED  ANp  COMPARED  WITH  ThE 
THEORETICAL  RESULTS.  (AUTHOR)  (IJ) 
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descriptors:  (^LASERS.  ♦LIGHT  TRANSMISSION). 

ATMOSPHERE.  LIG)(T  COMMUNICATION  SYSTEMS. 

SCATTERING.  FOG.  ATTENUATION.  USSR 
IDENTIFIERS:  TRANSLATIONS 

CONTENTS;  ATTENUATION  OF  COLLIMATED  LIGHT  BEAMS 
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UNCLASSIFIED  REPORT 

supplementary  note:  edited  trans.  of  nauka  i  tekhnika 

(USSR)  Nil  P5-9  1966*  BY  R.  ZECCOLA. 

descriptors;  (*light  communication  systems* 

♦LASERS)*  {♦LIGHT*  MODULATION)* 
electrooptics*  BANDWIDTH*  PUMPING ( OPTICAL ) * 

MAGNETO-OPTIC  EFFECT,  BIREFRINGENCE*  PIEZOELECTRIC 
CRYSTALS*  USSR  (U) 

IDENTIFIERS;  TRANSLATIONS*  OPTICAL  MODULATORS  (U) 

THE  EVER-EXPANDING  NEED  FOR  EXCHANGE  OF  INFORMATION 
HAS  CROWDED  THE  RADIO  FREQUENCY  SPECTRUM.  A 
QUALITATIVELY  NEW  SOLUTION  TO  THE  PROBLEM  OF  CHANNEL 
CAPACITY  IS  OFFERED  BY  THE  RECENTLY  CREATED  SOURCES 
OF  MONOCHROMATIC  COHERENT  LIGHT.  THESE  SO-CALLED 
MASERS  AND  LASERS  OPERATE  AT  EXTREMELY  HIGH 
FREQUENCIES*  AND*  SINCE  THE  QUANTITY  OF  INFORMATION 
THEORETICALLY  ABLE  TO  BE  TRANSMITTED  ON  A 
COMMUNICATIONS  CHANNEL  IS  DIRECTLY  PROPORTIONAL  TO 
THE  FREQUENCY*  THEIR  THEORETICAL  INFORMATION  CAPACITY 
IS  TREMENDOUS.  THE  CAPACITY  OF  A  LASER 
COMMUNICATIONS  CHANNEL  IS  AT  LEAST  1000  TIMES  GREATER 
THAN  The  CAPACITY  OF  ALL  RADIO  CHANNELS  USED  UP  TO 
NOW*  INCLUDING  MICROWAVE.  ThE  PRIMARY  PROBLEM 
HINDERING  LASER  COMMUNICATIONS  NOW  IS  MODULATION  OF 
THE  LASER  BEAM.  THEORETICALLY*  ANY  QF  THE  FOUR 
STANDARD  PARAMETERS  OF  A  LASER  BEAM  CAN  BE  MODULATED 
TO  PLACE  INFORMATION  OF  THE  BEAM;  FREQUENCY* 

AMPLITUDE*  PHASE  AND  POLARIZATION.  ACTUALLY*  TWO 
PRIMARY  METHODS  CAN  BE  USED  TO  MODULATE  THE  LIGHT 
BEAM  EXITING  FROM  A  LASER;  INTERNAL  AND  EXTERNAL 
METHODS.  IN  THE  FIRST  CASE*  THE  LIGHT  BEAM  IS 
ACTED  UPON  AS  IT  IS  BEING  FORMED*  I.E.*  WITHIN  THE 
ACTUAL  LASER.  IN  THE  SECOND  CASE*  THE  MODULATION 
IS  PERFORMED  AFTER  THE  BEAM  HAS  BEEN  CREATED. 

INTERNAL  METHODS  INCLUDE  REGENERATION  MODULATION* 
MODULATION  USING  THE  STARK  EFFECT  AND  MODULATION 
USING  THE  SEEMAN  EFFECT.  SCIENTISTS  AT  PRESENT 
ARE  GIVING  PREFERENCE  TO  THE  EXTERNAL  MODULATION 
METHODS*  which  INCLUDE  MODULATION  Oh  THE  PUMPING* 
MECHANICAL  MODULATION*  MODULATION  USING  THE  FARADAY 
EFFECT*  MODULATION  USING  THE  KERR  EFFECT  -  (U) 

90 

UNCLASSIFIED  /ZLW13 


UNCLASSIFIED 


POC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZLW13 
A0-6e2  079  20/6 

SIGNALS  RESEARCH  AND  DEVELOPMENT  ESTABLISHMENT 
CHRISTCHURCH  (ENGLAND) 

A  LOW  DRIVE-POWER  LIGHT  MODULATOR  USING  A  READILY 
AVAILABLE  MATERIAL  ADP»  (U) 

MAY  60  16P  OORE»M.  » 

REPT.  NO.  SRDE-68009 

UNCLASSIFIED  REPORT 


descriptors:  (♦electrooptics#  modulation)* 

(♦MODULATORS#  LIGHT)*  LIGHT  COMMUNICATION 
SYSTEMS*  LASERS*  AMMONIUM  COMPOUNDS*  PHOSPHATES* 
BANDWIDTH*  LIGHT  TRANSMISSION*  BIREFRINGENCE* 

GREAT  BRITAIN  (U) 

identifiers:  ammonium  DIHYDROGEN  PHOSPHATE  (u) 

A  VIDEO-FREQUENCY  TRANSVERSE  ELECTROOPTIC  LIGHT 
amplitude  MODULATOR  UTILIZING  THE  MATRIX  ELEMENT  R41 
IN  ADP  IS  DESCRIBED  AND  COMPARED  FAVORABLY  WITH 
OTHER  MODULATOR  CONFIGURATIONS  USING  ADP*  KDP* 
and  KD*P.  IT  UTILIZES  TWO  CRYSTALS  TO  COMPENSATE 
FOR  TEMPERATURE  AND  ANGULAR  DEPENDENCES  OF 
BIFRINGENCE*  and  HAS  MORE  THAN  ADEQUATE  STABILITY  FOR 
normal  LABORATORY  USE.  A  USEFUL  BUILT-IN  OPTICAL 
BIAS  CONTROL  IS  PROVIDED.  FREQUENCY  RESPONSE  HAS 
BEEN  MEASURED  BETWEEN  50  HZ  AND  5  MhZ  AND  FOUND 
TO  BE  FLAT.  VIDEO  SIGNALS  HAVE  BEEN  TRANSMITTED 
OVER  A  LASER  COMMUNICATION  LINK  USING  ONLY  50-VOLT 
PEAK-TO-PEAK  DRIVE.  HALF-WAVE  VOLTAGE  IS  220  VOLTS 
AND  CAPACITY  IS  53  PF*  GIVING  A  DRIVE-POWER 
REQUIREMENT  OF  2.6  WATTS  PER  MHZ  OF  BANDWIDTH  FOR 
100  PERCENT  MODULATION  DEPTH*  OR  290  MW  FOR  50- 
PERCENT  modulation  DEPTH.  OPTICAL  TRANSMISSION  WAS 
70  PERCENT  ACHIEVED  BY  USING  AN  INDEX  MATCHING 
LIQUID.  AN  EXTINCTION  RATIO  OF  30:1  WAS  OBTAINED 
USING  A  LASER  LIGHT  SOURCE.  (AUTHOR)  (U) 
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MAGNETOSTRICTION#  DELAY  LINES 

CONTENTS:  METHOD  OF  OBTAINING  FERROCENE 

derivatives:  device  for  transmission  AND  reception 

OF  INFORMATION  BY  LIGHT  CARRIERI  METHOD  OF 
obtaining  alkyl  DERIVATIVES  OF  FERPOCENE»  COPHASIAL 
ANTENNA  ARRAY  WITH  ELECTRIC  SCANNING^  PASSIVE 
OPTIMUM  FILTER. 
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modulators  (U) 

CONTENTS:  operating  PRINCIPLE  AND  ARRANGEMENT  OF 
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descriptors:  (*light  transmission#  ♦atmospheric 

MOTION)#  SCIENTIFIC  PERSONNEL^  SYMPOSIA# 

SCINTILLATION#  COHERENT  RADIATION#  LASERS# 

OPTICAL  images#  USSR  (U) 

THE  REPORT  PRESENTS  A  COMPREHENSIVE  OUTLINE  OF 
SOVIET  research  ON  THE  PROPAGATION  qF  LIGHT  IN  A 
TURBULENT  ATMOSPHERE.  THE  MAJORITY  oF  SOURCE 
MATERIALS  SCANNED  AND  PROCESSED  FOR  THIS  STUDY  WERE 
PUBLISHED  DURING  THE  LAST  DECADE.  AN  ATTEMPT  WAS 
made  TO  TRACE  THE  DEVELOPMENT  OF  THE  MAJOR  AVENUES  OF 
RESEARCH  ON  THIS  SUBJECT  AS  FOLLOWED  BY  THE  PRINCIPAL 
SOVIET  INVESTIGATORS.  (U) 
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descriptors:  (♦light  communication  systems^  OPTICAL 

EQUIPMENT  COMPONENTS) »  (♦LIGHT  TRANSMISSION. 

ATMOSPHERIC  MOTIOi^l).  TURBULENCE.  SCINTILLATION. 

PROPAGATION.  LASERS. 

APPROXIMATION(MATHEMATICS) .  ANALYSIS  OF 

VARIANCE  (U) 

identifiers:  apertures,  signal  PROCESSING  (U) 

THE  APE'UURE-AVERAGING  FACTOR  OF  A  CIRCULAR 

aperture  is  derived.  THIS  FACTOR  GIVES  THE  EFFECT 
OF  A  FINITE  RECEIVING  APERTURE  ON  SPHERICAL  AND  PLANE 
WAVES  IN  REDUCING  THE  VARIANCE  OF  A  FLUCTUATING  LIGHT 
SIGNAL.  CURVES  OF  THE  REDUCTION  FACTOR  AND 
NORMALIZED  SIGNAL  STANDARD  DEVIATION  AS  A  FUNCTION  OF 
RANGE  ANU  RECEIVER  APERTURE  DIAMETER  ARE  PRESENTED 
AND  ARE  COMPARED  WITH  THOSE  WHICH  WERE  PREVIOUSLY 
CALCULATED.  IT  IS  SHOWN  THAT  FRIED'S  RESULTS 
AGREE  WITH  THE  RESULTS  OBTAINED  HERE  ONLY  FOR 
PROPAGATION  DISTANCE  WHERE  THE  AVERAGE  FIELD  IS  DOWN 
by  a  factor  OF  THE  ORDER  E  TO  THE  “1  POWER.  (U) 
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DESCRIPTORS:  (♦LASERS*  ♦LIGHT  TRANSMISSION)* 

(♦COHERENT  RADIATION*  IONOSPHERIC  PROPAGATION)* 
ATMOSPHERE*  ABSORPTION*  HEATING*  FOCUSING* 

BAND  SPEC  I  RUM*  CARBON  DIOXIDE*  INTENSITY* 

NONLINEAR  SYSTEMS  (U> 

THE  RESEARCH  REPORTED  HERE  INVOLVES  THE  THERMAL 
SELF-DEFOCUSING  EFFECT*  WHICH  OCCURS  IN  THE  CASE  OF 
HIGH  ENERGY  LASER  BEAM  PROPAGATION  IM  THE  ATMOSPHERE. 
TWO  subjects  ARE  INVESTIGATED*  NAMELY*  HEATING 
MECHANISMS*  AND  THE  DYNAMICS  OF  THE  PROPAGATING  LASER 
BEAM.  THE  HEATING  MECHANISM  STUDY  IS  CONCERNED 
specifically  with  PHOTO-ABSORPTION  in  the  far  WINGS 
OF  PRESSURE  BROADENED  C02  VIBRATION-ROTATION  BANDS* 
WHILE  the  BEAM  DYNAMICS  ANALYSIS  TREATS  THE  EFFECTS 
OF  TARGET  MOTION  ON  THE  DEGREE  OF  SELF-DEFOCUSING  OF 
THE  LASER  BEAM.  A  THEORY  OF  FAR-WING  PRESSURE 
BROADENING  IS  DEVELOPED  IN  WHICH  THE  BASIC  BROADENING 
mechanism  IS  ASSUMED  TO  ARISE  FROM  PERTURBATIONS  OF 
THE  ABSORBER'S  ROTATIONAL  MOTION  VIA  A  SHORT  RANGE 
REPULSIVE  INTERACTION  WITH  A  COLLIDING  MOLECULE. 

THE  THEORY  PREDICTS  A  FAR-WING  SPECTRAL  BEHAVIOR 
described  by  A  PRODUCT  OF  A  LORENTZ  LINE  SHAPE  AND 
AN  exponentially  DECREASING  FACTOR*  IN  GENERAL 
AGREEMENT  WITH  RECENT  MEASUREMENTS.  IN  THE  BEAM 
dynamics  WORK  A  CONVENIENT  CLOSED  FORM  EXPRESSION  HAS 
BEEN  obtained  FOR  THE  MAXIMUM  FLUX  WHICH  THE  THERMAL 
SELF-DEFOCUSING  EFFECT  PERMITS  ONE  TO  TRANSMIT 
THROUGH  THE  ATMOSPHERE.  THIS  ANALYSIS  TAKES  INTO 
ACCOUNT  THE  EFFECT  OF  TARGET  MOTION.  THE 
EXPRESSION  FOR  THE  MAXIMUM  FLUX  DEPENDS  UPON  SUCH 
PARAMETERS  AS  THE  INITIAL  BEAM  INTENSITY*  THE  INITIAL 
BEAM  DIAMETER*  THE  TARGET  DISTANCE*  THE  ROTATIONAL 
RATE  OF  THE  BEAM*  AND  THE  EFFECTIVE  ABSORPTION 
COEFFICIENT  FOR  HEATING  OF  aIR  BY  LlGiiT  AT  THE  LASER 
FKEQULNCY.  (AUTHOR)  (U) 
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descriptors:  (♦atmospheric  MOTION'  LIGHT 
TRANSMISSION)'  (♦COHERENT  RADIATION'  PHASE 
SHIFT)'  INTERFEROMETERS'  LASERS'  FREQUENCY 
MODULATION'  CORRELATION  TECHNIQUES'  DISTRIBUTION 
FUNCTIONS'  INTENSITY 

A  6328  A  laser  INTERFEROMETER  OF  THE  MICHELSON 
type  HAS  A  ONE-WAY  PATH  LENGTH  OF  7  KM.  THE 
FRINGES  ARE  RESOLVEO  BY  l-KEQUENCY-MODULATING  THE 
LASER  SUFFICIENTLY  TO  SWEEP  OVER  AT  LEAST  ONE  FRINGE 
WIDTH.  BY  CORRELATION  TECHNIQUES'  THE  RESULTING 
FRINGE  INTENSITY  PATTERN  IS  RESOLVED  INTO  THE  TRUE 
FRINGE  CROSSING  DIRECTION  AnD  RATE  AND  INTO  LIGHT 
AMPLITUDE  FLUCTUATIONS.  AN  UPPER  LIMIT  OF  300  PER 
SECOND  IS  ESTABLISHED  FOR  THE  FORMER'  THE  AMPLITUDE 
FLUCTUATIONS  BEING  AT  A  SLOWER  RATE.  WITH  A 
MEASURED  INTENSITY  RANGE  OF  UP  TO  5000:l'  IT  IS 
CLEAR  FROM  THE  DATA  THAT  NONE  OF  THE  CURRENTLY 
POSTULATED  RAYLEIGH'  LOG  NOrNUL'  OR  RICE 
DISTRIBUJ IONS  MATCH  THE  AMPLITUDE  STATISTICS  OVER 
THIS  full  RANGE.  A  LIMITING  VALUE  OF  STANDARD 
deviation  FOR  THE  LOG  OF  THE  AMPLITUDE  IS  0.85. 
(AUTHOR) 
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THIS  ARTICLE  DESCRIBES  ANTENNAS  FOR  OPTICAL  BAND 
USE  WITH  LASERS  FOR  COMMUNICATION  AND  LOCATION 
PURPOSES,  THE  USE  OF  VERY  SHORT  WAVES  MAKES  IT 
POSSIBLE  TO  EMPLOY  EXTREMELY  NARROW  BEAM  ANTENNAS, 
OPTICAL  SYSTEMS  FOR  USE  WITH  TRANSMITTING  AND 
RECEIVING  ANTENNAS  ARE  DESCRIBED.  (AUTHOR)  (U) 
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IN  THE  laser  communication  SYSTEM  DESIGNED  FOR  DATA 
TRANSMISSION  AND  RECEPTION*  THE  INFORMATION  CARRYING 
BINARY  PULSE  TRAIN  IS  USED  TO  ACTIVATE  (FORWARD 
DIAS)  AND  DEACTIVATE  (REVERSE  BIAS)  A  LIGHT 
emitting  DIODE.  WHEN  ACTIVATED*  THE  LIGHT  EMITTING 
DIODE  EMITS  NEAR-INFRARED  LIGHT*  AND  WHEN 
DEACTIVATED*  NOTHING  IS  EMITTED.  THE  RECEIVER  THEN 
DETECTS  THE  PRESENCE  OR  ABSENCE  OF  THE  NEAR  INFRARED 
RADIATION*  USING  A  LIGHT  SENSING  DIODE.  IN  THE 
PRESENCE  OF  LIGHT*  THE  LIGHT  SENSING  DIODE  PRODUCES  A 
LARGE  PHOTOCURRENT*  AND  IN  THE  ABSENCE  OF  LIGHT*  IT 
PRODUCES  A  SMALL  CURRENT,  ANY  DATA  TERMINAL  THAT 
CAN  PRODUCE  AND  ACCEPT  BINARY  INFORMATION  CAN  BE  USED 
directly  in  a  LASER  COMMUNICATIONS  SYSTEM  WITHOUT  ANY 
interface  problems  between  the  TERMINAL  AND  THE 
TRANSMITTER  OR  RECEIVER.  (AUTHOR)  (U) 
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GAS  LASERS.  CARBON  DIOXIDE.  COHERENT  RADIATION. 
SCATTERING.  POWER  SPECTRA.  PROBABILITY  DENSITY 
FUNCTIONS.  TARGETS.  OPDAR.  INFRARED  DETECTORS  (U) 

identifiers;  carbon  dioxide  lasers  (u) 

EXPERIMENTS  HAVE  BEEN  PERFORMED  IN  WHICH  THE 
RADIATION  FROM  A  C02  LASER  WAS  COHERENTLY  DETECTED 
AFTER  being  SCATTERED  FROM  A  MOVING  DIFFUSE 
REFLECTOR.  THIS  IS  GENERALLY  THE  CONFIGURATION  OF 
AN  infrared  LASER  RADAR.  THE  POwER-SPECTRAL- 
density  of  the  heterodyne  signal  was  measured  AND  ITS 
WIDTH  WAS  SHOWN  TO  AGREE  WITH  THE  CALCULATED  VALUE 
BASED  ON  A  THEORETICAL  MODEL  FOR  THE  PROCESS. 
EXPRESSIONS  ARE  OBTAINED  FOR  THE  RATIO  OF 
HETERODYNE  SIGNAL  BANDWIDTH  TO  HETERODYNE:  FREQUENCY 
FOR  THE  CASES  OF  FOCUSED  RADIATION.  UNFOCUSED 
RADIATION.  AND  FOR  A  TYPICAL  RADAR  CONFIGURATION, 

IN  MOST  CASES.  THE  HETERODYNE  SIGNAL  IS  FOUND  TO 
POSSESS  A  narrow-band  CHARACTER.  THE  PROBABILITY 
DENSITY  OF  THE  SIGNAL  ENVELOPE  WAS  ALSO  MEASURED  FOR 
A  KNOWN  SCATTERER  (PROVIDING  GAUSSIAN  SCATTERED 
RADIATION)  AND  WAS  FOUND  TO  BE  RAYLEIGH 
DISTRIBUTED.  AS  EXPECTED.  ThE  POWER-SPECTRAL- 
DENSITY  and  ENVELOPE  PROBABILITY  DISTRIBUTION  PROVIDE 
INFORMATION  ABOUT  A  SCATTERING  MEDIUM  OR  TARGET  WHICH 
cannot  BE  OBTAINED  FROM  AVERAGE-VALUE  MEASUREMENTS  OF 
THE  HETERODYNE  SIGNAL-TO-NOISE  RATIO.  THIS 
INFORMATION  IS  USEFUL  FOR  COMMUNICATIONS 
applications.  INFRARED  RADAR.  AND  HETERODYNE 
SPECTROSCOPY  EXPERIMENTS,  FINALLY.  A  SIMPLE  AND 
direct  METHOD  OF  OBTAINING  INFORMATION  ABOUT  THE 
statistics  of  AN  INCIDENT  RADIATION  FIELD  (WHICH 
DOES  NOT  INVOLVE  PHGTOCOUnT ING)  IS  DISCUSSED,  (U) 
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THOMPSON. 
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FEASIBILITY  STUDIES)*  LASERS*  RUBY*  C-AS 
IONIZATION*  CONVEioriS*  PIPES,  ENERGY*  MATERIALS, 

USSR 

identifiers;  interplanetary  PIPELINES' 

TRANSLATIONS 

THE  AUTHOR  ASSERTS  THAT  EVENTUALLY  SCIENTISTS  WITH 
THE  AID  OF  A  LASER  WILL  BE  SUCCESSFUL  IN  THEIR 
ATTEMPTS  TO  TRANSMIT  ENERGY  IN  THE  FORM  OF  A  LIGHT 
BEAM  FROM  THE  EARTH  TO  THE  MOON.  HE  STATES  THAT 
BESIDES  uNERGY  AND  INFORMATION*  THIS  SAME  CONVEYER 
COULD  BE  USED  TO  TRANSMIT  OTHER  MATTER*  SUCH  AS  FUEL' 
AIR*  AND  metals*  THEREBY  PARTIALLY  SOLVING  ONE  OF  THE 
MAJOR  PROBLEMS  OF  DELIVERING  ESSENTIAL  GOODS  TO  THE 
MOON  AND  POSSIBLY  TO  OTHER  PLANETS  AT  A  MINIMUM  COST. 

HE  SUGGESTS  A  HOLLOW  L/'SER  BEAM*  WHICH  COULD  BE 
ACHIEVED  WITH  THE  USE  Cr  LIGHT  CONDUCTORS  OR  A  HOLLOW 
RUBY  ROD.  SUCH  PIPELINES  COULD  REACH  THROUGH  SPACE 
FROM  ONE  PLANET  TO  ANOTHER  CARRYING  INFORMATION* 
energy*  and  MATTER.  (U) 
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a  model  that  allows  one  to  calculate  information 
rates  for  optical  communication  systems  that  use 
photocount  detection  is  presented,  this  model  has 

ITS  BASIS  IN  THE  COHERENT  STATES  oF  THE  FIELD.  IT 

consists  of  a  source  that  places  the  field  in  a 
coherlnt  state#  a  channel  That  can  introduce  additive 

GAUSSIAN  NOISE#  AND  A  PHOTODECTOR  THAT  PRODUCES  THE 
number  of  photocounts  IN  THE  DETECTION  INTERVAL  AS 
OUTPUT  SYMBOLS.  THE  CAPABILITY  OF  INTRODUCING 
additive  GAUSSIAN  NOISE  CAN  ALSO  BE  USED  TO 
REPRESENT  A  PHYSICAL  SOURCE.  THE  MODEL  IS  APPLIED 
TO  SEVERAL  EXAMPLES  TO  ILLUSTRATE  ITS  USE.  THE 
RmTE  OF  FLOW  OF  INFORMATION  THROUGH  THE  CHANNEL  IS 
CALCULATLD  FOR  A  BINARY  CHANNEL  WITH  AND  WITHOUT 
ADDITIVE  GAUSSIAN  NOISE.  THE  INFORMATION  RATE 
FOR  A  NOISELESS  CHANNEL  IS  ALSO  OBTAINED  FOR  THE  CASE 
IN  WHICH  THE  SIGNALS  SENT  BY  A  SINGLE-MODE  COHERENT 
SOURCE  ARE  SELECTED  FROM  A  GAUSSIAN  DISTRIBUTION, 
(AUTHOR)  (U) 
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TRANSLATIONS  (U) 

THE  ARTICLE  GIVES  RESULTS  OF  THE  MEASUREMENT  OF 
AMPLIFICATION  FACTORS  OF  A  SEMICONDUCTOR  OPTICAL 
quantum  amplifier  OKU  BASED  ON  GALLIUM  ARSENIDE.  IN 
PULSE  conditions  AT  THE  TEMPERATURE  OF  LIQUID 
NITROGEN,  conclusions  ARE  DRAWN  AS  TO  THE 
PROSPECTS  OF  THE  APPLICATION  OF  OKU  IN  OPTICAL 
COMMUNICATION  LINES.  (AUTHOR)  (U) 
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TRANSLATIONS*  ♦LASER  MODULATORS  LU) 

THE  dependence  OF  RADIATION  INTENSITY  OF  A  HE- 
NE  LASER  ON  ORIENTATION  OF  AN  ELECTROOPTICAL 
CRYSTAL  AND  ON  CONTROLLING  ELECTRIC  FIELD  STRENGTH 
WAS  STUDIED  TO  OPTIMIZE  OPERATING  CONDITIONS  OF  THE 
LASER  WITH  INTERNAL  MODULATION.  THE  ELECTROOPTICAL 
CRYSTAL  WAS  PLACED  INSIDE  A  2-MIRROR  RESONATOR  SO 
THAT  the  NORMAL  OF  THE  CRYSTAL  SURFACE  MADE  THE  ■ 
BREWSTER  ANGLE  WITH  THE  DIRECTION  OF  INCIDENT  BEAM 
AND  SO  that  THE  DIRECTION  OF  THE  BEAM  INSIDE  THE 
CRYSTAL  agreed  WITH  THE  DIRECTION  OF  THE  OPTICAL 
AXIS.  (AUTHOR)  (ij) 
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descriptors:  (*optical  materials#  ♦electrooptics) » 

(♦COPPER  COMPOUNDS#  CRYSTAL  GROWTH)# 

(♦MODULATORS#  LASERS)#  CHLORIDES#  GELS# 

LASERS#  MODULATION#  LIGHT  TRANSMISSION  (U) 

identifiers;  copper  CHLORIDESf  ♦LASER 

MODULATORS  (U) 

MOST  ELECTRO-OPTIC  MODULATORS  PRESENTLY  USED  ARE 
CRYSTALS  SUCH  AS  KDP  WHICH  EXHIBIT  A  LONGITUDINAL 
ELECTRO-OPTIC  EFFECT.  IT  HAS  BEEN  DEMONSTRATED 
THAT  A  MORE  EFFICIENT  MODULATOR  CAN  BE  PRODUCED  WHEN 
A  CRYSTAL  HAVING  A  TRANSVERSE  ELECTRO-OPTIC  EFFECT  IS 
employed.  GENERALLY  THESE  CRYSTALS  ARE  PRODUCED 
EITHER  from  the  MELT  OR  FROM  FLUXES.  SINCE  MELT 
GROWN  CRYSTALS  MUST  BE  COOLED  THROUGH  SEVERAL  HUNDRED 
degrees  and  OFTEN  MUST  UNDERGO  PHASE  TRANSITIONS# 

THESE  CRYSTALS  ARE  GENERALLY  HIGHLY  STRAINED.  FLUX 
GROWN  crystals  ARE  ALSO  UNSATISFACTORY  BECAUSE  OF  ThE 
TENDENCY  TO  INCORPORATE  THE  FLUX  INTO  THE  LATTICE, 

IN  THIS  PAPER  A  METHOD  OF  PRODUCING  CRYSTALS  WITH  A 
TRANSVERSE  ELECTRO-OPTIC  EFFECT  AT  ROOM  TEMPERATURE 
IS  PRESENTED  WHICH  RESULTS  IN  STRAIN-FREE  CRYSTALS  OF 
HIGH  PURITY.  THE  PRINCIPAL  MATERIAL  DISCUSSED  IS 
CUPROUS  CHLORIDE  WHICH  HAS  THE  ADDED  ADVANTAGE  THAT 
IT  HAS  transparency  IN  THE  INFRARED  RANGE  OUT  TO  AT 
LEAST  TWENTY  MICRONS.  THE  SYSTEM  USED  FOR  THE 
EVALUATION  OF  MATERIALS  IS  DISCUSSED  AS  WEi.L  AS 
results  for  CUPROUS  CHLORIDE  AND  OTHER  MATERIALS 
PRODUCED  by  room  TEMPERATURE  TECHNIQUES.  THIS  WORK 

HAS  FROviutiD  A  Significantly  improved  laser  modulator 
material  of  potential  VALUE  FOR  COMMUNICATION  SYSTEMS 
AND  similar  applications.  (AUTHOR)  (U) 
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THE  output  of  A  C02  LASER  WAS  FOCUSSED  UPON  THE 
SURFACE  OF  WATER  TO  STUDY  ThE  GENERATION  OF  SONIC 
WAVES  FOR  AIR  TO  WATER  COMMUNICATION.  A  ROTATING 
MIRROR  Q-SWITCH  SYSTEM  AND  AN  ELECTRICAL  PULSING 
SYSTEM  WERE  USED  TO  OBTAIN  LASER  PULSES. 

CONTINUOUS  WAVE  OUTPUT  WAS  ALSO  INVESTIGATED.  IN 
EACH  CASE.  THERE  WERE  THREE  OBVIOUS  EFFECTS  FROM  THE 
INTERACTION  (1)  GENERATION  oF  AN  ACOUSTIC  WAVE  IN 
AIR)  (2)  GENERATION  OF  AN  ACOUSTIC  WAVE  IN  WATER) 

AND  (3)  generation  OF  A  CIRCULAR  SURFACE  WAVE. 

THE  BEST  efficiency  FOR  PRODUCING  A  WATER  ACOUSTIC 
disturbance  WAS  ABOUT  10  TO  THE  -6TH  POWER.  ONE 
PART  IN  10.000  OF  THE  ACOUSTIC  ENERGY  COUPLED  INTO 
THE  WATER  -  THE  BALANCE  IS  DISSIPATED  IN  THE  AIR. 
PLACING  A  TRANSPARENT  WINDOW  ON  THE  SURFACE 
ENHANCED  THE  WATER  ACOUSTIC  WAVE  SO  THAT  IT  WAS 
COMPARABLE  IN  ENERGY  TO  THE  AIR  ACOUSTIC  WAVE.  IT 
IS  CONCLUDED  THAT  THE  PROCESS  IS  VERY  LOSSY.  ALTHOUGH 
FURTHER  IMPROVEMENTS  IN  LASER  ENGINEERING  MAY  YIELD 
BETTER  RESULTS.  (AUTHOR)  (U) 
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supplementary  NOTE;  edited  MACHINE  TRANS.  OF  TEKHNJKA 
KINO  I  TELEVIOENIYA  (USSR)  Vl3  N5  P52-62  1969»  BY 
JOHN  W.  ANDERSON.  JR. 

descriptors;  (♦television  display  systems» 

♦LASERS).  (♦IMAGE  ORTHICONS.  TELEVISION 
EQUIPMENT).  OPTICAL  IMAGES.  DISTORTION. 
modulation.  USSR 

IDENTIFIERS:  TRANSLATIONS.  TELEVISION 
broadcasting 

CONTENTS;  USE  OF  LASERS  IN  TELEVISION)  LIGHT 
AND  potential  CHARACTERISTICS  OF  IMAGE 
ORTHICONS.  (U) 
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MASSACHUSETTS  INST  OF  TECH  CAMBRIDGE  RESEARCH  LAB  OF 
ELECTRONICS 

EFFICIENT  OPTICAL  COMMUNICATION  IN  A  TURBULENT 
ATMOSPHERE.  (U) 

DESCRIPTIVE,  note;  TECHNICAL  REPT.r 

APR  70  125P  HALME»SEPPO  J.  t 

REPT,  NO.  TR-474 

CONTRACT:  DA-28-043-AMC-02536(E) »  NGL-22-009-013 

PROJ:  DA-2-0-061102-B-31-F 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE;  DOCTORAL  THESIS, 

descriptors:  (*light  communication  systems. 

ATMOSPHERIC  MOTION).  LIGHT  TRANSMISSION. 
detection.  OPTIMIZATION.  NOISE (RADIO) » 

INFORMATION  THEORY,  LASERS.  STATISTICAL 
DISTRIBUTIONS.  PROBABILITY  DENSITY  FUNCTIONS. 

THESES  (U) 

GIVEN  A  TRANSMITTER  THAT  RADIATES  AN 
El '^f'TROMAGNETIC  LIGHT  FIELD.  IT  IS  ASSUMED  THAT  THE 
RE^  UTING  FIELD  AT  THE  PLANE  OF  THE  RECEIVER  APERTURE 
IS  log-normal  WITH  SOME  COHERENCE  PROPERTIES, 

VARIOUS  representations  of  the  field  are 
discussed:  aperture  sampling.  PLANE-WAVE 
decomposition,  and  karhunen-loeve  expansion. 

THE  statistical  PROPERTIES  oF  THE  COEFFICIENTS  IN 
THESE  REPRESENTATIONS  ARE  INVESTIGATED  BY  ANALYTICAL. 
SIMULATION.  AND  EXPERIMENTAL  METHODS*  BASED  ON 
these  REPRESENTATIONS  THE  PROBLEM  OF  OPTIMUM 
DETECTION  OF  AN  ORTHOGCNAL  SIGNAL  SET.  SUBJECT  TO 
DISTORTION  AND  NOISE  IN  THE  ATMOSPHERE.  IS 
investigated.  THE  OPTIMUM  RECEIVER  AND  ITS 
performance  are  EVALUATED  AND  DISCUSSED  IN  THE  CASES 
OF  LOG-NORMAL  AND  GAUSSIAN  STATISTICS.  CLASSICAL 
AND  QUANTUM  MODELS.  LARGE  AND  SMALL  APERTURES.  AND 
STRONG.  WEAK  OR  ABSENT  BACKGROUND  NOISE. 

(AUTHOR)  (U) 
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FEB  69  12P  H0NG»6.  W.  »WHINNERY»J. 

R.  » 

contract:  AF-AF0SR“l4aa-6a 
PROJ:  AF-47bl 

monitor;  AFOSR  70-1677TR 

UNCLASSIFIED  REPORT 

availability;  pub.  in  IEEE  JNL.  of  QUANTUM 
electronics#  VQE-5  N7  P367-376  JUL  69. 

descriptors:  (♦gas  lasers#  phase-locked  SYSTEMS)# 

PHASE  MODULATION#  HELIUM#  NEON»  ISOToPES# 

FREQUENCY  MODULATION  (U) 

IDENTIFIERS:  ♦HELIUM  NEON  LASERS#  SWITCHING  (U) 

IT  IS  KNOWN  THAT  THERE  EXIST  TWO  SOLUTIONS  FOR  THE 
HE-NE  laser  PHASE  LOCKED  BY  SYNCHRONOUS  INTERNAL 
PHASE  modulation.  ONE  C( RRESPONDS  To  A  PHASE 
DIFFERENCE  BETWEEN  ADJAuENT  MODES  OF  EVEN  INTEGERS  OF 
PI  (EVEN  STATE)  AND  THE  OTHER  TO  ODD  INTEGERS  OF 
PI  (ODD  STATE).  ALTHOUGH  THEIR  FREQUENCY  POWER 
SPECTRA  IN  GENERAL  LOOK  SIMILAR#  THEY  APPEAR  IN  THE 
TIME  RESPONSE  AS  TWO  DIFFERENT  SETS  OF  PULSE  TRAINS 
laO  UEG  OUT  OF  PHASE  WITH  RESPECT  TO  EACH  OTHER. 

OF  THE  Two#  FOR  A  GIVEN  SET  OF  CONDITIONS#  IT  HAS 
NOT  YET  been  POSSIBLE  TO  PREDICT  WHICH  STATE  WILL 
OSCILLATE.  IT  WAS  FOUND  THAT#  IF  THE  MODULATION 
frequency  is  FIXED  SLIGHTLY  HIGHER  THAN  THE  AVERAGE 
AXIAL-MOUE  SPACING  NEAR  THE  LINE  CENTER#  THE  TWO 
STATES  CAN  BE  CONTROLLED  BY  VARYING  THE  AMPLITUDE  OF 
THE  MODULATION  SIGNAL#  RESULTING  IN  A  SWITCHING 
ACTION  BtTWEEN  THE  TWO  STATES.  FURTHERMORE#  IT  WAS 
FOUND  THAT  IN  A  NARROW  REGION  OF  ’DETUNING’  AND  IN  A 
SMALL  range  OF  MODULATION  AMPLITUDES#  BOTH  STATES 
OSCILLATE  SIMULTANEOUSLY.  ThE  ABOVE  RESULTS  WERE 
analyzed  by  CONSIDERING  THE  ASSYMMETRY  IN  THE 
frequency  CHARACTERISTICS  OF  THE  GAIN  MEDIUM  DUE  TO 
THE  presence  OF  THE  ISOTOPE  NE22  IN  THE  HE-NE 
MIXTURE.  (AUTHOR)  (U) 
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PROPAGATION  OF  A  FINITE  OPTICAL  BEAM  IN  AN 
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REPV.  NO.  RM-6055-ARPA 

CONTRACT;  DAHC15-67-C“0141»  aRPA  ORDER-189-1 
UNCLASSIFIED  REPORT 


descriptors:  C+ATMOSPHERIC  motion»  light 

TRANSMISSION)*  (♦COHERENT  RADIATION* 

DIFFRACTION)*  LIGHT  COMMUNICATION  SYSTEMS*  RANGE 
FINDING^  TARGET  ACQUISITION*  REFRACTIVE  INDEX*  GAS 
LASERS*  IRASERS 

THE  MEMORANDUM  IS  PART  OF  A  STUDY  OF  THE  EFFECT 
OF  ATMOSPHERIC  TURBULENCE  ON  OPTICAL  AND  INFRARED 
RECONNAISSANCE  AND  GUIDANCE  EQUIPMENT.  A 
QUANTITATIVE  UNDERSTANDING  OF  THE  MANNER  IN  WHICH  AN 
INITIALLY  COHERENT  BEAM  OF  FINITE  CROSS  SECTION 
PROPAGATES  IS  REQUIRED  FOR  THE  PREDICTION  OF  THE 

performance  or  various  devices  employing  lasers  for 

TARGET  ACQUISITION  OR  GUIDANCE  IN  TACTICAL  MISSIONS* 
optical  COMMUNICATION  SYSTEMS*  AND  OTHER  DEVICES. 

THE  MEMORANDUM  CALCULATES  ThE  MEAN  INTENSITY 
DISTRIBUTION  FOR  AN  ARBITRARY  AMPLITUDE  AND  PHASE 
DISTRIBUTION  IN  A  FINITE  APERTURE  IN  BOTH  THE  NEAR 
AND  FAR  FIELD  AND  EXAMINES  IN  DETAIL  THE  CASE  OF  A 
UNIFORM  DISTRIBUTION  ACROSS  A  CIRCULAR  APERTURE. 

THE  RESULTS  SHOULD  BE  OF  USE  TO  THOSE  INTERESTED  IN 
PROPAGATION  THEORY  AND  ITS  APPLICATIONS  TO  LASER 
RANGE  FINDERS*  LASER  LINE  SCANNERS*  COMMUNICATION 
SYSTEMS*  AND  VARIOUS  GUIDANCE  AND  OTHER  SYSTEMS 
EMPLOYING  AN  ILLUMINATING  BEAM.  (AUTHOR) 
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unclassified  report 


descriptors:  (♦light  communication  systems# 
feasibility  STUDIES)#  (♦COHERENT  RADIATION# 
light  TRANSMISSION)#  (♦PHOTONS#  COUNTING 
METHODS)#  information  THEORY,  QUANTUM  MECHANICS# 

ANALOG  SYSTEMS#  THESES  (U) 

identifiers;  statistical  decision  theory  (U) 

THE  report  is  CONCERNED  WITH  THE  INCORPORATION  OF 
THE  axioms  of  QUANTUM  MEASUREMENTS  INTO  CURRENT 
COMMUNICATION  ESTIMATION  THEORY.  IT  IS  WELL  KNOWN 
THAT  classical  ELECTROMAGNETIC  THEORY  DOES  NOT 
ADEQUATELY  DESCRIBE  FIELDS  AT  OPTICAL  FREQUENCIES. 

THE  ADVENT  OF  THE  LASER  HAS  MADE  THE  USE  OF  OPTICAL 
CARRIERS  FOR  INFORMATION  TRANSMISSION  PRACTICAL. 
CLASSICAL  COMMUNICATION  ESTIMATION  THEORY 
EMPHASIZES  BACKGROUND  NOISE  AND  CHANNEL  FADING  AS 
PRIMARY  limitations  ON  SYSTEM  PERFORMANCE.  AT 
OPTICAL  FRE<3UENCIES#  QUANTUM  EFFECTS  MAY  TOTALLY 
DOMINATE  PERFORMANCE.  ESTIMATION  THEORY  IS 
FORMULATtn  USING  THE  QUANTUM  THEORY  SO  THAT  THIS  TYPE 
OF  SYSTEM  LIMITATION  CAN  BE  UNDERSTOOD#  AND  OPTIMAL 
RECEIVERS  AND  SYSTEMS  DESIGNED.  (AUTHOR)  (U) 
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INCORPORATING  A  SIMPLE  AGC  AND  TEMPERATURE 
COMPENSATION  CIRCUIT  FOR  AVALANCHE  PHOTODIOOESr  (U) 
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REPT,  NO.  SRDE-70018 
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descriptors:  (*LIGHT  COMMUNICATION  SYSTEMS^ 

FEASIBILITY  STUDIES) ♦  AUTOMATIC  GAIN  CONTROL^ 

GALLIUM  arsenides*  SILICON*  INFRARED  DETECTORS* 

LASERS*  PHOTODIODES*  GREAT  BRITAIN  (U) 

identifiers:  gallium  arsenide  lasers  (U) 

GALLIUM  arsenide  LAMPS  AND  SILICON  aVALANCHE 
DETECTORS  ARE  RELIABLE  COMPONENTS  FOR  OPTICAL 
COMMUNICATION.  IT  HAS  BEEN  SHOWN  THAT  DIRECT 
ANALOGUE  MODULATION  IS  PROBABLY  THE  BEST  APPROACH  TO 
A  IKM  range  OPTICAL  COMMUNICATION  LINK  FOR  VIDEO 
OANDWITHS.  THIS  MEMORANDUM  DESCRIBES  BRIEFLY 
EXPERIMENTAL  TERMINALS  FOR  SUCH  A  LINK.  LABORATORY 
measurement  INDICATED  THAT  A  CLEAR  WEAThER  »IN  HAND’ 
FACTOR  OF  13DB  OR  MORE  ABOVE  THE  30DB  S/N 
RATIO  needed  should  BE  ACHIEVED  RESULTING  IN  AN 
expected  outage  TIME  OF  LESS  THAN  10  DAYS  PER  YEAR. 

A  SIMPLE  AGC  AND  TEMPERATURE  STABILIZATION 
CIRCUIT  FOR  AVALANCHE  DIODES  IS  DESCRIBED. 

(AUTHOR)  (U) 
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descriptive  note:  research  rept.» 
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> 

REPT.  no.  AERL-RR-347 
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PROJ;  AF-3326 

UNCLASSIFIED  REPORT 


descriptors:  (♦LASERS#  IONOSPHERIC  PROPAGATION) # 

COHERENT  RADIATION.  ELECTROMAGNETIC  WAVES* 
refractive  index.  ABSORPTION.  CARBON  DIOXIDE* 

ATMOSPHERIC  REFRACTION  (U) 

THEORETICAL  EVALUATION  OF  ThE  TRANSMISSION  OF  A 
LASER  BEAM  AT  10.6  MICRONS  HAS  BEEN  INVESTIGATED 
USING  THE  TECHNIQUES  OF  GEOMETRIC  OPTICS.  THE 
INTERACTION  IS  NON-LINEAR  BECAUSE  THE  REFRACTIVE 
INDEX  DEPENDS  THROUGH  THE  MECHANISM  OF  ABSORPTION. 

UPON  The  intensity  of  the  propagating  vjave. 
atmospheric  ABSORPTION  AT  10.6  MICRONS  IS  CAUSED  BY 
C02  AND  H20  IN  THE  ATMOSPHERE.  ASSOCIATED 
WITH  ABSORPTION  BY  C02  AND  TRANSVERSE  FLOW  CAUSED 
by  ATMOSPHERIC  WINDS  OR  BEAM  MOTION  ARE  VIBRATIONAL 
RELAXATION  EFFECTS  WHICH  CAN  EITHER  HEAT  OR  COOL  THE 
ATMOSPHERE.  IF  THE  ATMOSPHERE  IS  COOLED*  THE  BEAM 
IS  SELF-FOCUSED.  THE  VELOCITY-ALTITUDE  DEPENDENCE 
OF  HEATING  AND  COOLING  REGIMES  ARE  DEFINED  AND 
DETAILED  INTENSITY  DISTRIBUTIONS  IN  EACH  REGIME  ARE 
PRESENTED.  (AUTHOR)  (U) 
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fluctuations  by  long  DISTANCE  INTERFEROMETRY  AT 
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UNCLASSIFIED  REPORT 


DESCRIPTORS:  (FLIGHT  TRANSMISSION^  PHASE 

DISTORTION) »  LIGHT  COMMUNICATION  SYSTEMS# 
INTERFEROMETERS#  GAS  LASERS#  ATMOSPHERIC  MOTION  (U) 

identifiers:  helium  neon  lasers  (U) 

experimental  values  of  atmospherically  induced 
PHASE  fluctuations  HAVE  BEEN  OBTAINED  FOR  VARIOUS 
PATHLENGThS  USING  A  NEAR-GRoUND  HORIZONTAL  MACH- 
2EHNDER  SETUP  AT  6328  A.  INDEPENDENT 
DETERMINATION  OF  THE  STRUCTURE  FUNCTION  CONSTANT  OF 
THE  refractive  index  AND  OTHER  RELEVANT  PARAMETERS 
PERMITTED  A  CLEAR  DEFINITION  OF  PREVAILING 
meteorological  CONDITIONS.  IT  IS  FOUND  THAT  FOR  LOW 
turbulence#  or  STRONG  TURBULENCE  AND  SHORT 
PATHLENGTH#  TATARSKI'S  THEORY  GENERALLY  UNDER¬ 
ESTIMATES  The  VALUES  OF  THE  OBSERVED  RMS  PHASE 
fluctuations,  i='OR  higher  TURBULENCE  NO  CONTINUOUS 
PHASE  INFORMATION  IS  DIRECTLY  OBTAINABLE#  AND  THE 
CONCEPT  OF  PHASE  STRUCTURE  FUNCTION  BECOMES 
EXPERIMENTALLY  UNDEFINED.  (AUTHOR)  (U) 
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TECHNlON  RESEARCH  AND  DEVELOPMENT  FOUNDATION  LTD  HAIFA 
( ISRAEL) 

SPECTROSCOPIC  STUDIES  WITH  A  TUNABLE  N20  LASER* 

(U) 

SEP  69  5P  OPPENHEIMiURI  P*  »MELMAN* 

PAUL  5 

CONTRACT:  EOOAR-69-0053 

PROJ:  AF-9750 

task;  975U01 

monitor:  AFOSR  70-2115TR 

UNCLASSIFIED  REPORT 

availability;  pub.  IN  JNL.  OF  THE  OPTICAL 
society  of  AMERICA*  V60  N3  P332-334  MAR  70, 

descriptors;  (*GA5  lasers,  ♦nitrogen  OXIDES), 

(♦LIGHT  COMMUNICATION  SYSTEMS*  GAS  LASERS), 

INFRARED  COMMUNICATION  SYSTEMS,  ISRAEL  <U) 

IDENTIPIERS;  ♦nitrogen  OXIDE  LASERS*  NITROGEN 
0XIDE'N20),  ♦TUNABLE  LASERS  <U) 

AN  N20  LASER  IS  DESCRIBED  WHICH  IS  TUNABLE  OVER 
65  rotational  LINES  OF  THE  001-100  BAND.  A  SIMPLE 
METHOD  IS  USED  TO  DETERMINE  THE  CAVITY  LOSSES  OF  THIS 
LASER,  absorption  OF  A  NUMBER  OF  N20  LINES  BY 
THE  001-100  BAND  OF  C02  IS  DEMONSTRATED.  THE  P 
(20)  LINE  OF  N20  IS  OBSERVED  AFTER  ATTENUATION 
bi  A  LONG  PATH  OF  N20  AT  125-TCRR  PRESSURE  AND 
THE  peak  ABSORPTION  COEFFICIENT  FOR  THIS  LINE  IS 
FOUND  TO  be  0.0Q94/CM  AT  300  K,  THE  N20  LASER 
HAS  A  CERTAIN  ADVANTAGE  OVER  THE  C02  LASER  FOR 
long-range  communications  THROUGH  ThE  ATMOSPHERE. 
(AUTHOR)  (U) 
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OPTICAL  bUlDING  AND  ELECTRO-OPTIC  MODULATION  IN 
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(U) 
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unclassified  REPORT 

P403-405*"APRSoi’^*  OPTICS  COMMUNICATIONS#  VI  N9 

SUPPLEMENTARY  NOTE:  SPONSORED  IN  PART  BY  THE  OFFICE  OF 
NAVAL  RESEARCH#  WASHINGTON#  D»  C. 

DESCRIPTORS:  (♦GALLIUM  ARSENIDES#  *ELECTROOPTlCS ) # 
(♦INFRARED  RADIATION#  MODULATION)# 

SEMICONDUCTING  FILMS#  EPITAXIAL  GROWTH# 

WAVEGUIDES#  LASERS 

SINGLE  mode  TE  OR  TM  PROPAGATION  IS 

OPTICAL  waveguide  CONSISTING  OF  A 
HiGH  RESISTIVITY  SEMICONDUCTOR  (GAAS)  LAYER 
(ABOUT  10  MICROMETERS)  WHICH  IS  SANDWICHED 
between  a  metal  FILM  AND  A  LOWER  RESISTIVITY 

reverse  bias  APPLIED  TO  THE  METAL- 
SEMICONDUCTOR  oCHOTTKY  barrier  CAUSES  AN  ELECTRO- 
OPTIC  RETARDATION  (OR#  IN  GENERAL#  PHASE 

WHICH  CAN  BE  USED  FOR  MODULATION 
MODULATION  WITH  A  ’HALF- 
4''^^  ~  VOLTS  IS  DEMONSTRATED 
MM  LONG^^  °  ~  MICROMETERS  WITH  A  SAMPLE  2.4 
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AN  information  FEEDBACK  APPROACH  APPLIED  TO  AN 

amplitude-modulated  digital  laser  communications 
system,  (U) 

descriptive  note:  technical  rept.» 
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descriptors:  (♦light  communication  systems^ 
feedback)#  digital  systems#  digital  computers# 

AMPLITUDE  modulation#  INFORMATION  THEORY#  MONTE 
CARLO  method#  LASERS#  PHOTONS#  COUNT-RATE 
METERS#  ATTENUATION  (U) 

IDENTIFIERS:  ♦LASER  COMMUNICATION  SYSTEMS  (U) 

THE  USE  OF  PREDECISION  FEEDBACK  IN  A  LASER 
COMMUNICATION  SYSTEM  EMPLOYING  AN  AMPLITUDE-MODULATED 
LASER  transmitter  AND  PHOTOMULTIPLIER  RECEIVER  IS 
CONSIDERED.  POISSON  STATISTICS  ARE  USED  TO  DESCRIBE 
THE  DISTRIBUTION  OF  EMITTED  PHOTO  ELECTRONS  IN  A 
FIXED  TIME  INTERVAL  FROM  THE  ?HOTO  EMISSIVE  SURFACE 
OF  the  receiver  when  the  incident  FIELD  IS  A  MIXTURE 
OF  A  single  mode  LASER  AND  BROADBAND  THERMAL  NOISE. 

THE  USE  OF  A  NOISELESS  FEEDBACK  PATH  TO  REDUCE  THE 
VARIANCE  OF  THE  RECEIVED  PHOTO  ELECTRON  COUNT  IS 
EXAMINED.  A  TECHNIQUE  KNOWN  AS  'FEEDBACK  AVERAGING’ 

IS  CONCEIVED  AND  THE  FOLLOWING  PROPERTIES  ARE 
demonstrated.  (A)  THE  VARIANCE  OF  ThE  RECEIVED 
PHOTO  ELECTRON  COUNTS  IS  SIGNIFICANTLY  REDUCED  OVER 
THAT  obtained  IN  A  SYSTEM  WITHOUT  FEEDBACK.  (B) 

THE  EFFECTS  OF  BACKGROUND  RADIATION  AND  SHOT  NOISE 
AT  THE  receiver  CAN  BE  REDUCED.  (O  THE  EFFECT 
OF  SLOW  FADING  ON  THE  MEAN  ARRIVAL  RATE  OF  PHOTONS  IS 
REDUCED.  THIS  IS  ACHIEVED  IN  THE  ABOVE  SYSTEM  WITH 
THE  same  average  POWER  AND  ONLY  SLIGHTLY  MORE  PEAK 
POWER#  IN  MOST  CASES#  THAN  THE  SAME  SYSTEM  WITHOUT 
FEEDBACK.  THE  APPROACH  IS  TREATED  ANALYTICALLY#  AND 
SIMULATED  ON  A  DIGITAL  COMPUTER.  (AUTHOR)  (U) 


118 

UNCLASSTFTFD 


/ZLW13 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /2LW13 

ad-710  955  17/2  20/5 

ARMY  ELECTRONICS  COMMAND  FORT  MONMOUTH  N  J 

AN  INFORMATION  FEEDBACK  APPROACH  APPLIED  TO 

POLARIZATION-MODULATED  LASER  COMMUNICATION 

SYSTEMS.  <U) 

DESCRIPTIVt  note:  TECHNICAL  REPT.r 

JUL  70  26P  DW0RKIN»LARRY  U.  » 

REPT.  NO.  ECOM-3314 

PROJ:  DA-5016118443001»  DA-A-91-A-3801 
UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  DOCTORAL  THESIS  FROM  POLYTECHNIC 
INST.  OF  BROOKLYN*  N.  Y. 

descriptors:  (*light  communication  systems* 

FEEDBACK)*  DIGITAL  SYSTEMS*  DIGITAL  COMPUTERS* 
information  theory*  PHOTONS*  COUNT-RATE  METERS* 

attenuation*  lasers*  polarization*  theses  (u) 

identifiers:  ♦laser  communication  systems* 

♦POLARIZATION  MODULATION  <U) 

THE  USE  OF  AN  INFORMATION  FEEDBACK  PROCEDURE* 

CALLED  'FEEDBACK  AVERAGING*  IS  APPLIED  TO  AN  M- 
ARY  POLARIZATION  MODULATED  LASER 
COMMUNICATION  SYSTEM.  THE  SYSTEMS  WITH  AND 
without  FEEDBACK*  THAT  ARE  LIMITED  BY  PHOTON 
FLUCTUATION*  ARE  CONSIDERED  AND  COMPARED*  A 
SIGNIFICANT  IMPROVEMENT  IN  ERROR  RATE  OF  A  SYSTEM 
WITH  feedback  IS  DEMONSTRATED  OVER  A  ONE-WAY  SYSTEM 
FOR  A  QUATERNARY  SYSTEM  SUBJECT  TO  INTENSITY 
CONSTRAINT.  (AUTHOR)  (U) 
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ARMY  ELECTRONICS  COMMAND  FORT  MONMOUTH  N  J 

AN  EXPERIMENTAL  FEEDBACK  AVERAGING  LASER 
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JUL  70  25P  DWORKiNfLARRY  U.  ? 

REPT.  NO,  ECOM-3315 

PROJ:  DA-b016118443001»  AO-A-91-3S01 

unclassified  REPORT 

SUPPLEMENTARY  NOTE!  DOCTORAL  THESIS  FROM  POLYTECHNIC 
INST.  OF  BROOKLYNr  N.  Y. 

descriptors:  (flight  communication  SYSTEMS^ 

AMPLITUDE  MODULATION) »  GAS  LASERS*  ATTENUATORS* 
photomultipliers*  PHOTONS.  CoUNT-RATE  METERS* 

THESES 

identifiers:  *LASER  communication  systems.  HELIUM 

NEON  LASERS 

AN  experimental  VERSION  Or  A  'FEEDBACK  AVERAGING' 
amplitude  MODULATED  LASER  COMMUNICATIONS  SYSTEM  IS 
DISCUSSED.  THE  AGILITY  OF  The  SYSTEM  TO  REDUCE  THE 
VARIANCE  OF  PHOTON  ARRIVALS  IS  DEMONSTRATED 
experimentally,  properties  oP  a  receiver  ESTIMATOR 
CALCULATED  IN  PREVIOUSLY  PUBLISHED  REPORTS  ARE 
VERIFIED,  (AUTHOR)  (U) 
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PRODUCTION  OF  SUBNANOSECOND  LIGHT  PULSES  WITH 
THE  AID  OF  A  LASER-TRIGGERED  SPARK  GAP» 

(U) 

JUN  70  4P  AUCOCKfA.  J.  JRICHARDSONf 

M.  C.  I 

monitor:  nrc  11437 

UNCLASSIFIED  REPORT 

availability:  PUB.  IN  OPTICS  COMMUNICATIONS.  V2  N2 
P65-6e  JUL  70.  NO  COPIES  FURNISHED. 

descriptors:  (♦light  pulses.  LASERS), 

ELECTROOPTICS.  LIGHT  TRANSMISSION.  LIGHT 
communication  SYSTEMS.  CANADA  (U) 

identifiers:  spark  gaps,  ruby  lasers  (U) 

SUBNANOSLCOND  PULSES.  HAVING  RISE  AND  FALL  TIMES 
NOT  EXCEEDING  300  PSEC,  HAVE  BEEN  SELECTED  FROM  THE 
OUTPUT  OF  A  SINGLE  MODE  RUBY  LASER.  THE  PULSE 
WIDTH.  APPROXIMATELY  700  PSEC.  AGREES  WELL  WITH  THE 
OBSERVED  BROADENING  OF  THE  SPECTRUM  OF  THE  PULSE. 

(AUTHOR)  (U) 
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GEORGETOWN  UNJV  WASHINGTON  D  C  DEPT  OF  PHYSICS 

FREQUENCY-MODULATED  LASER  COMMUNICATION 

SYSTEM.  <U) 

OCT  o9  5P  BORSUK»GERALD  M.  ITHALERt 

WlLulAM  J.  t 

CONTRACT:  F44620-6a“C-0017 

PROJ:  AF-7921 

monitor:  AFOSR  70-26HTR 

UNl-LASSIFIED  report 

availability:  PUB.  IN  IEEE  TRANSACTIONS  ON  50NICS 
AND  ULTRASONICS#  VSU-17  N4  P207-209  OCT  VO. 

DLSCRIfTOKs:  (*LIGhT  COMMUNICATION  SYSTEMS.  GAS 

LASERS).  (fGAS  lasers#  FREQUENCY  MODULATION)# 

VIDEO  SIGNALS#  ULTRASONIC  RADIATION# 

PLRrO)^MAI>ICE  (ENGINEERING)  (U) 

IDLfJTIE  lERs:  HELIUM  NEON  LASERS#  ACOUSTOOPTIC 
INTERACTIONS  <U) 

Afg  ULTRASONIC  MODULATION  CELL  UTILIZING  THE 
RAMAN-NATh  EFFECT  IS  USED  TO  IMPRESS  A  FRE(5UENCt- 
MOOOLATEu  VIDEO  SIGNAL  ON  A  HELIUM-nEON  LASER 
CARRIER.  A  LONGITUDINAL  ULTRASONIC  WAVE 
propagating  in  THE  ULTRASONIC  MODULATION  CELL 
EFFLCTIVELY  acts  as  a  DOPPLER  SHIFTING  PHASE 
grating  for  collimated  monochromatic-light  incident 

NORMAL  TO  THE  DIRECTION  OF  PROPAGATION  OF  THE 
ULTRASONIC  WAVE.  A  TECHNIQUE  HAS  BEeN  DEVELOPED  BY 
WHICH  TWO  ultrasonic  ELEMENTS  PRODUCE  A 
PSEUDOSTANDING  WAVE  AT  THE  VARIOUS  MODULATING 
FREQUENCIES  IMPOSED  ON  THE  ELEMENTS.  ALL  DOPPLER- 
SHIFTED  FREQUIlNCY  components  IN  THE  LASER  BEAM  ARE 
SCATTEREU  BACK  INTO  THE  ZERO  ORDER.  AN  OPTICAL 
heterodyne  detector  and  FM  DISCRIMINATOR  ARE  USED 

TO  recover  the  signal,  the  ability  to  frequency 
multiplex  distinct  channels  onto  the  laser  beam, 
using  acoustic  units  in  tandem,  is  demonstrated. 

(AUTHOR)  <u) 


IZ/ 

unclassified 


/ZLWl 


UNCUASSIFIED 


DDC  report  bibliography  SEARCH  CONTROL  NO.  /2LW13 

AD-714  895  20/5 

BOLT  BERANEK  AND  NEWMAN  INC  CAMBRIDGE  MASS 

PROBLEMS  IN  THE  THEORY  OF  LASER 

MODULATION.  (U) 

descriptive  note:  final  rept.» 

OCT  70  20P  F0X»H.  L.  » 

REPT.  NO.  BBN-2060 
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UNCLASSIFIED  REPORT 


DESCRIPTORb:  (♦GAS  LASERS#  COHERENT  RADIATION)# 

(♦COHERENT  RADIATION#  MODULATION)#  ATOMIC  ENERGY 
LEVELS#  ZEEMAN  EFFECT#  MATHEMATICAL  ANALYSIS# 

QUANTUM  MECHANICS#  LIGHT  TRANSMISSION* 

ELECTROOPTICS 

identifiers:  helium  neon  lasers#  ♦quantum 

ELECTRONICS 

THE  report  discusses  ThE  PROBLEM  OF  INTRINSIC 
internal  MODULATION  OF  A  LASER  -  MODULATION  BY 
ALTERING  THE  STATE  OF  THE  ACTIVE  LASER  MEDIUM. 
CONTROLLED  MODULATION  FOR  INFORMATION  TRANSMISSION 
AND  uncontrolled  NOISE-PRODUCING  MODULATIONS  ARE 
CONSIDERED.  TO  DEMONSTRATE  A  CORRESPONDENCE- 
PRINCIPLE  DERIVATION  OF  THE  CLASSICAL  LASER  EQUATIONS 
OF  lamb#  it  IS  SHOWN  THAT  ThE  LIFETIME  DISTORTIONS 
PREVIOUSLY  REPORTED  MUST  BE  INCLUDED  IN  A  QUANTUM 
TREATMENT.  THE  PROBLEM  OF  SOUND  WAVES  AND  TIME- 
DEPENDENT  ZEEMAN-EFFECT  MODULATION  IS  DISCUSSED. 
(AUTHOR)  (U) 
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monitor:  AFCRL  70-0463 

unclassified  report 


descriptors:  (♦gas  lasers,  power  spectra). 

carbon  DIOXIDE.  IRASERS.  SPECTRA ( INFRARED ) » 

STOCHASTIC  PROCESSES.  PROBABILITY  DENSITY  FUNCTIONS. 
LIGHT  communication  SYSTEMS  (U) 

identifiers:  ♦carbon  dioxide  LASERS.  CONTINUOUS 
WAVE  LASERS'  VAN  DER  POL  DIFFERENTIAL  EQUATION  (U) 

VARIANCE  AND  POWER  SPECTRA  OF  INTENSITY 
fluctuations  OF  A  SINGLE  MODE  CW  C02  10.6  MICRON 
GAS  LASER  HAVE  BEEN  MEASURED  BY  USING  A  COPPER-DOPED 
germanium  DETECTOR  AND  ANALOG  INSTRUMENTATION. 

RMS  INTENSITY  FLUCTUATIONS  ABOVE  THE  OSCILLATION 
THRESHOLu  WAS  SMALLER  THAN  0.35(5  OF  THE  AVERAGE 
INTENSITY.  THE  MEASUREMENTS  NEAR  THE  OSCILLATION 
THRESHOLD.  HOWEVER.  WERE  NOT  ACCURATE.  BECAUSE  THE 
ACOUSTIC  disturbance  DUE  TO  ACOUSTICAL  NOISE.  BUBBLES 
IN  THE  COOLING  WATER  AND  TEMPERATURE  FLUCTUATIONS  IN 
THE  plasma  tube  WERE  PREODIMINANT  OVER  THE 
fluctuations  due  to  SPONTANEOUS  EMISSION.  THE  POWER 
SPECTRUM  OBSERVED  AT  FREQUENCIES  ABOVE  lOKHZ  SHOWED 
FEATURES  CHARACTERISTIC  TO  THE  LASER  MODEL  OF  VAN 
DER  POL  OSCILLATOR  DRIVEN  BY  THE  RANDOM  NOISE. 
IMPROVEMENTS  OF  C02  GAS  LASER  DESIRABLE  FOR 
FURTHER  INVESTIGATION  ARE  DISCUSSED.  (AUTHOR)  (U) 
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FREQUENCY  SHIFT  AT  3.39  MICRONS  DUE  TO 

COMPETITION  BY  6328-A  LASER  RADIATION^  (U) 

APR  t.9  4P  KtUR,  T,  >VERDEYEN»J.  T. 

JCHERRINGTON»B.  E.  I 
CONTRACT:  AF  33(615)“5248 
PROJ:  AF-7073 

task:  707300 

monitor;  ARL  70-0289W 

UNCLASSIFIED  REPORT 

availability:  pub.  in  JNL.  of  applied  PHYSICSr 
V40  N9  P3861-3a62  AUG  69. 

descriptors:  (*GAS  lasers^  amplitude  MODULATION) » 
(♦INFRARED  RADIATIONr  FREQUENCY  SHIFT) »  HELIUM» 

NEONf  GAIN*  INTERACTIONS#  DEMODULATION  (U) 

identifiers:  ♦helium  neon  lasers  (U) 

REPORTED  ARE  THE  RESULTS  OF  A  RELATED  INVESTIGATION 
IN  WHICH  THE  frequency  OF  A  MODE  OSCILLATING  AT  3,39 
MICROMETERS  IS  SHIFTED  DUE  TO  AMPLITUDE  MODULATION  OF 
THE  MODES  AT  6328A.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 


descriptors:  (♦fiber  OPTICSr  LIGHT  TRANSMISSION)# 

(♦LIGHT  COMMUNICATION  SYSTEMS#  TRANSMISSION 

LINES)#  SCATTERING#  GAIN#  POwER  SPECTRA#  TEST 

methods#  TEST  EQUIPMENT#  GREAT  BRITAIN  (U) 

THE  paper  DESCRIBES  THE  EQUIPMENT  AND  METHOD  USED 
TO  DETERMINE  THE  TOTAL  LOSS  OF  POWER  DUE  TO  ALL  FORMS 
OF  SCATTER  WITHIN  MULTIMODE  OPTICAL  GLASS  FIBRES. 
(AUTHOR)  (U) 
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unclassified  report 


descriptors;  (♦lasers#  frequency  modulation)# 

(♦IRASERS#  LIGHT  COMMUNICATION  SYSTEMS)# 
ultrasonic  RADIATION#  FREQUENCY  SHIFT  CONVERTERS# 

GALLIUM  ARSENIDES#  PARTIAL  DIFFERENTIAL  EQUATIONS# 
DIELECTRIC  PROPERTIES#  GAIN.  AMPLITUDE  MODULATION# 

THESES  (U) 

identifiers;  ♦gallium  arsenide  lasers# 

♦SEMICONDUCTOR  LASERS#  INJECTION  LASERS  (U> 

THE  EFFECT#  ON  SEMICONDUCTOR  LASER  MODES#  OF  A 
TIME-VA(>YING  MODULATION  OF  THE  COMPLEX  DIELECTRIC 
constant  of  THE  ACTIVE  REGION  OF  THE  LASER#  IS 
CONSIDERED.  IT  IS  SEEN  THAT  THE  MAIN  EFFECT  IS  TO 
PRODUCE  FREQUENCY  MODULATION  ASSOCIATED  WITH 
MODULATION  OF  THE  REAL  PART  OF  THE  DIELECTRIC 
constant  WHILE  MODULATION  OF  THE  IMAGINARY  PART  GIVES 
RISE  TO  AMPLITUDE  MODULATION.  TWO  METHODS  FOR 
PRODUCING  THE  MODULATION  ARE  CONSIDERED.  THE  FIRST# 
PRESSURE  VIA  ULTRASONIC  WAVES#  PRODUCES  PURE 
FREQUENCY  MODULATION  IN  IMPURE  MATERIAL*  THE 
SECOND#  MODULATION  OF  THE  INJECTION#  RESULTS  IN  BOTH 
AMPLITUDE  AND  FREQUENCY  MODULATION.  EXPERIMENTS  TO 
CONFIRM  THIS  ANALYSIS  WERE  CARRIED  OUT  ON  A  CW 

GAAS  Injection  laser,  the  modulated  laser 

SPECTRUM  WAS  OBSERVED  WITH  A  FABRY-pEROT 

interferometer,  high  RESOLUTION  MEASUREMENTS  ON 

THE  PULSED  SPECTRAL  SHIFT  OF  A  GAAS  LASER  AT 

77K  AND  4,2K  WERE  PERFORMED  USING  A  FABRY- 

PEROT  INTERFEROMETER.  THE  FEASIBILITY  OF 

DETECTING  MODULATION  ON  A  PULSED  SEMICONDUCTOR  LASER 

WAS  DEMONSTRATED.  (AUTHOR)  (U) 
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REPT.  NO.  FTD-MT-24-297-70 
UNCLASSIFIED  REPORT 

supplementary  note:  edited  machine  TRANS.  OF  TEKHNIKA 
KINO  I  TELEVIDENIYA  (USSR)  V14  N6  P51-57  1970.  BY 
RENE  E.  COURVILLE. 

descriptors:  (♦television  communication  SYSTEMS. 

GRAPHICS).  (♦STEREOSCOPIC  DISPLAY  SYSTEMS. 

TELEVISION  COMMUNICATION  SYSTEMS).  SCANING. 

LASERS.  USSR  (U) 

IDENTIFIERS;  TRANSLATIONS.  ♦HOLOGRAPHY  (U) 

DISCUSSED  ARE  POSSIBILITIES  OF  DESIGNING  A 
HOLOGRAPHIC  TELEVISION  SYSTEM.  GIVEN  ARE 
EXPERIMENTAL  TEST  RESULTS  OF  THE  SYSTEM  DURING  THE 
LONG  IMAGE  DURATION  AND  ALSO  THE  PROSPECTS  OF  USING 
special  TELEVISION  SYSTEMS  wITH  THE  TRACKING  SCANNING 
FOR  CONTOUR  IMAGE  TRANSMISSION.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 


descriptors:  (*coherent  radiation^  light 

TRANSMISSION)*  (♦LIGHT  TRANSMISSION-  MATHEMATICAL 
ANALYSIS).  INTERACTIONS..  TURBULENCE*  SCATTERING* 
REFRACTIVE  INDEX*  PARTIAL  DIFFERENTIAL  EQUATIONS* 
BOUNDARY  VALUE  PROBLEMS*  LASERS*  DIFFRACTION* 
APPROXlMATlON(MATiiEMATlCS)  (U) 

identifiers:  ATMOSPHERIC  ATTENUATION*  RYTOV 
Af PROXIMATION*  BORN  APPROXIMATION  (U) 

THE  REPORT  SUMMARIZES  THE  OBJECTIVES  AND  RESULTS  QF 
RESEARCH  ON  PROPAGATION  IN  RANDOM  MEDIA  CONDUCTED  ON 
CONTRACT  AF49(638)-1607.  THE  PRINCIPAL 
RESULTS  include  THE  DERIVATION  OF  A  VALIDITY 
CONDITION  FOR  THE  RYTOV  APPROXIMATION*  THE 
development  OF  DIAGRAMMATIC  SUMMATION  TECHNIQUES  FOR 
TREATING  MULTIPLE  SCATTERING  EFFECTS*  AND  THE 
development  of  NONDIAGRAMMATIC  TECHNIQUES  FOR 
DERIVING  equations  FOR  THE  STATISTICAL  MOMENTS  OF  A 
WAVE  propagating  THROUGH  A  RANDOM  MEDIUM. 

(AUTHOR)  (U) 


1  ?9 

UNCLASSIFIED 


/ZLW13 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /ZLW13 

AD-722  865  20/12 

CITY  COLL  RESEARCH  FOUNDATION  NEW  YORK 
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task:  976302 
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descriptors:  (♦semiconductors*  optical 

PROPERTIES)*  (♦BAND  THEORY  OF  SOLIDS* 

SEMICONDUCTORS)*  ELECTRICAL  CONDUCTANCE* 
dielectric  PROPERTIES*  RAMAN  SPECTROSCOPY* 

IRASERS.  CYCLOTRON  RESONANCE  PHENOMENA*  MAGNETIC 
FIELDS.  LIGHT  TRANSMISSION*  PLASMA  MEDIUM*  X  RAYS. 
PHONONS 

IDENTIFIERS:  RAMAN  SCATTERING*  ELECTRON  PHONON 
INTERACTIONS*  SOLID  STATE  PLASMAS*  ELECTRON  GAS* 

PLA5MONS 

THE  PROGRAM  OF  INVESTIGATIONS  WAS  DESIGNED  TO  LEAD 
TC  A  BETTER  UNDERSTANDING  OF  THE  ELECTRONIC  STRUCTURE 
AND  THE  OPTICAL  PROPERTIES  oF  SEMICONDUCTI,TG 
MATERIALS  USED  IN  MODERN  SOLID  STATE  ELECTRONIC 
CIRCUITRY  FOR  DETECTION*  AMPLIFICATION  AND 
COMMUNICATION  IN  AEROSPACE  ENVIRONMENTS.  THIS  IS 
ESSENTIAL  TO  THE  DESIGN  OF  OPTICAL  DETECTORS  AND 
DEVICES.  THE  STUDY  INVOLVED  CALCULATIONS  OF  THE 
HIGH-FREOUENCY  CONDUCTIVITY  AND  DIELECTRIC  PROPERTIES 
OF  SEMICONDUCTORS  INCLUDING  ANISOTROPIC  FEATURES* 

TAKING  INTO  ACCOUNT  ELECTRONIC  AND  IONIC  CORRELATIONS 
AND  FLUCTUATIONS*  EFFECTS  OF  MAGNETIC  FIELDS. 

IMPURITIES  AND  BAND  STRUCTURE.  THE  PRINCIPAL 
TECHNIQUE  USED  WAS  THE  MANY-BODY  PERTURBATION  METHOD* 
EXTENDED  TO  INCLUDE  VALENCE  STATES*  STRONG  ELECTRON- 
PHONON  AND  RADIATION  INTERACTIONS  AnD  THE  EFFECT  OF 
LOCAL  IMPURITY  POTENTIALS.  (AUTHOR)  (U) 
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annotated  bibliography*  (U) 
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UNCLASSIFIED  REPORT 


descriptors:  (♦light  communication  systems* 
bibliographies)*  (♦LASERS*  LIGHT  COMMUNICATION 
SYSTEMS)*  broadband*  OPTICAL  PHENOMENA* 

INFORMATION  THEORY*  GAS  LASERS*  TRACKING* 

ELECTROOPTICS*  DIGITAL  SYSTEMS*  SIGNAL-TO-NOISE 
RATIO*  ABSTRACTS  (U) 

IDENTIFIERS;  LASER  COMMUNICATION  SYSTEMS  (U) 

261  HIGHLY  SPECIFIC  ABSTRACT/CITATIONS  ON  THE  SUBJECT 
OF  WIDEBAND  LASER  COMMUNICATIONS  MAKE  UP  THIS 
BIBLIOGRAPHY.  JOURNAL  ARTICLES*  BOOKS*  AND 
GOVERNMENT  REPORTS  HAVE  BEEN  CHOSEN  FOR  INCLUSION 
FROM  abstracts  APPEARING  IN  THE  NASA  STAR*  TAB* 
U.S.G.R.D.R.  ••  and  IAA.  COVERAGE  WAS 
FOR  THE  YEARS  1964-1970.  CITATIONS  ARE  ARRANGED 
ALPHABETICALLY  BY  AUTHOR.  AMONG  THE  SUBJECTS 
COVERED  are;  OPTICAL  COMMUNICATION  AT  HIGH  DATA 
RATES*  OPTICAL  BEAM  ACQUISITION  AND  FINE  TRACKING* 

AND  atmospheric  EFFECTS  ON  LASER  BEAM  PROPAGATION. 
(AUTHOR)  (U) 
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TRANSMISSION)*  (♦GAS  LASERS.  GAIN)*  LIGHT 
COMMUNICATION  SYSTEMS*  TURBULENCE*  REFRACTIVE  INDEX* 
CORRELATION  TECHNIQUES*  DISTRIBUTION  FUNCTIONS* 
ATMOSPHERE  (U) 

IDENTIFIERS:  XENON  LASERS*  WAVE  EQUATIONS* 

HELIUM  XENON  LASERS  (U) 

JCONTENTS:  A  THEORETICAL  STUDY  OF  OPTICAL  WAVE 
PROPAGATION  THROUGH  RANDOM  ATMOSPHERIC  TURBULENCE) 
LONGITUDINAL  MODES  IN  A  HlGH”6AIN  LASER.  (U) 
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descriptors:  (♦light  transmission*  phase 
modulation)*  (♦diffraction  gratings*  light 

TRANSMISSION)*  INTERFEROMETERS*  LASERS*  FOURIER 

analysis*  piezoelectric  crystals  (u) 

identifiers:  swimcsurface  wave  interference 

MODULATORS)*  SURFACE  WAVE  INTERFERENCE 

modulators*  signal  processing*  lithium  NIOBATES* 
surface  waves*  acoustic  surface  waves* 

ACOUSTOOPIIC  INTERACTIONS  (U) 

AN  optical  phase  GRATING  HAS  BEEN  GENERATED  BY 
introducing  surface  waves  ON  ONE  FACE  OF  A  FABRY- 
PEROT  interferometer.  THIS  DEVICE  CALLED  SWIM 
(SURFACE  WAVE  INTERFERENCE  MODULATOR) 
produces  a  DIFFRACTION  PATTERN  AT  ThE  FOURIER  PLANE 
IN  WHICH  THE  LIGHT  INTENSITY  OF  THE  FIRST-ORDER 
MODULATED  BEAM  IS  OF  THE  ZEROTH  ORDER  WITH  AN 
ACOUSTIC  POWER  OF  0.85MW/MM  BEAM  WIDTH.  FIRST- 
ORDER  INTENSITIES  GREATER  ThAN  10«  HAVE  BEEN 
REALIZED;  HOWEVER*  THE  PROCESS  IS  NOT  LINEAR  AT  THIS 
MODULATION  DEPTH.  (AUTHOR)  (U) 
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supplementary  note:  prepared  IN  cooperation  WITH 
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PHYSICS. 

descriptors:  (♦light  transmission*  MODULATION)* 

(♦MODULATORS*  ♦BIBLIOGRAPHIES)*  ELECTROOPTICS* 

LASERS*  IHASERS*  OPTICAL  MATERIALS*  OPTICAL 
INSTRUMENTS*  GREAT  BRITAIN*  MAGNETO-QPTIC  EFFECT  (U) 

IDENTIFIERS)  *OPTICAL  MODULATORS*  ACoUSTOOPTIC 
MODULATORS  (U) 

approximately  250  REFERENCES*  MANY  cF  WHICH  CARRY 
BRIEF  annotation*  ARE  PROVIDED*  COVERING  THE  FIELD  OF 
OPTICAL  modulation  OVER  THE  SPAN  1950-1970. 
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task:  976702 
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UNCLASSIFIED  REPORT 

availability;  pub.  in  JNL.  OF  the  OPTICAL 
SOCIETY  OF  AMERICA#  V61  N2  P191-198  FEB  71. 

descriptors:  (♦information  Theory#  statistical 

ANALYSIS)#  (♦LIGHT  COMMUNICATION  SYSTEMS# 
information  THEORY) #  INTEGRALS#  PROBABILITY 
DENSITY  FUNCTIONS.  LASERS#  LIGHT  TRANSMISSION# 

CODING  (U) 

AN  optical  COMMUNICATION  CHANNEL  IS  ANALYZED#  IN 
WHICH  A  light  beam  IS  AMPLITUDE  MODULATED  AT  THE 
SOURCE  BY  A  FILTER  OF  CONTINUOUSLY  VARIABLE 
TRANSMITTANCE#  AND  THE  DETECTOR  COUNTS  THE  RECEIVED 
PHOTONS.  SUCH  A  COMMUNICATION  CHANNEL  HAS  INTRINSIC 
NOISE  limitations  BECAUSE  THERE  IS  NOT  A  ONE-TO-ONE 
CORRESPONDENCE  BETWEEN  THE  MODULATED  BEAM  POWER  AND 
THE  NUMBER  OF  COUNTS  REGISTERED.  THE  INFORMATION 
RATES  ACHIEVABLE  WITH  SINGLE-MODE  AND  MULTIMODE 
LASERS  ARE  EVALUATED  AS  FUNCTIONS  OF  THE  MEAN  NUMBER 
N  OF  DETECTED  PHOTONS  PER  SYMBOL#  FOR  SEVERAL 
DIFFERENT  INPUT  STATISTICS.  FOR  LARfiE  N  THE 
INFORMATION  RATE  INCREASES  LOGARITHMICALLY  WITH  N. 

IT  iS  SHOWN  THAT#  WHEN  THE  SYMBOL  LENGTH  IS  SHORT# 

THERE  IS  A  MINIMUM  NUMBER  OF  INDEPENDENT  MODES  FOR 
WHICH  THE  MULTIMODE  LASER  GIVES  A  GREATER  INFORMATION 
RATE  than  the  SINGLE-MODE  LASER#  IF  THE  LASER  POWER 
IS  equally  divided  AMONG  ALL  THE  MODES#  AND  THE  POWER 
PER  MODE  IS  REGARDED  AS  CONSTANT,  HOWEVER#  FOR  EVEN 
MODERATE  NUMBERS  OF  DETECTED  PHOTONS  PER  SYMBOL#  THIS 
minimum  number  of  MODES  IS  SO  GREAT  THAT  THE  SINGLE¬ 
MODE  LASER  IS  TO  be  PREFERRED.  WHEN  THE  LIGHT  BEAM 
IS  DERIVED  FROM  h  THERMAL  SOURCE#  ThE  INFORMATION 
RATE  IN  the  channel  IS#  IN  EFFECT#  GOVERNED  BY  THE 
SAME  EQUATIONS  AS  THOSE  FOR  THE  SINGLE-MODE  LASER#  SO 
LONG  AS  THE  DETECTOR  AREA  Jb  LIMITED  TO  *  COHERENCE 
AREA.  (AUTHOR)  (IJ) 
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descriptors:  (*coherent  radiation^  frequency 

MODULATION) f  t *GAS  LA5ERS»  STARK  EFFECT) r 
GAIN*  harmonic  ANALYSIS*  ABSORPTION  SPECIRUM* 

IRASERS  (U) 

IDENTIFIERS;  INTERMEDIATE  INFRARED  RADIATION*  Q 
SWITCHING*  ♦CARBON  DIOXIDE  LASERS  (U) 

IT  HAS  been  DETERMINED  THAT  IT  IS  PRACTICAL  TO  USE 
THE  MOLECULAR  STARK  EFFECT  IN  GASES  TO  MODULATE 
laser  radiation  in  the  10  MICRON  REGION.  A  LARGE 
number  of  suitable  MODULATOR  GAS  CONSTITUENTS  HAVE 
BEEN  STUDIED  AND  PARAMETERS  GOVERNING  GAS  CELL 
MODULATOR  DESIGN  HAVE  ALSO  BEEN  IDENTIFIED.  SUCH 
MODULATORS  MAY  BE  USED  BOTH  WITHlN  AND  EXTERNAL  TO 
THE  LASER  CAVITY.  IN  INTRA  CAVITY  CONFIGURATIONS* 

LARGE  MODULATION  DEPTHS  ARE  EASILY  OBTAINED  K);TH  LOW 
MODULATOR  POWER.  RESULTS  OF  THEORETICAL  STUDI-  S 
INDICATE  THAT  WITHIN  THE  FREQUENCY  RANGES  OF 
PRACTICAL  INTEREST*  THERE  IS  NO  INTRINSIC  LIMIT  TO 
THE  FREQUENCY  RESPONSE.  HOWEVER  WHEN  MODULATING 
FREQUENCY  IS  LARGER  THAN  THE  VALUE  OF  THE  HOMOGENEOUS 
LINEWIDTH*  there  IS  A  DECREASE  IN  EFFECTIVENESS. 
EXPERIMENTAL  RESULTS  SHOWING  NON-DISPERSI VE 
MODULATION  AT  FREQUENCIES  TO  30  MEGAHERTZ  HAVE  BEEN 
OBTAINED.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 

availability:  pub,  in  JNL.  of  applied  PHYSICSf 
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supplementary  note:  sponsored  in  part  by  THE  NATIONAL 

aeronautics  and  space  ADMINISTRATIONr  WASHINGTON^ 

D .  C  • 

descriptors:  (♦LIGHT.  DETECTI'N).  (♦COHERENT 

RADIATION.  DETECTION).  (♦PHC’^ONS.  COUNTING 
METHODS),  light  CCMMUNICATIO J  SYSTEMS'  LASERS. 
statistical  ANALYSIS  (U) 

A  METHOD  FOR  COMPUTING  THE  APPROXIMATE  PHOTOCOUNT 
STATISTICS  FOP  GAUSSIAN  LIGHT  IS  PRESENTED.  THIS 
METHOD  MAY  BE  USFD  FOR  THE  SUPERPOSITION  OF  COHERENT 
radiation  with  CHAOTIC  RADIATION  OF  ARBITRARY 
SPECTRAL  SHAPE.  DATA  IS  PRESENTED  FOR  GAUSSIAN-' 
TRIANGULAR-'  AND  SQUARE-SHAPED  SPECTRA  AS  WELL  AS  FOR 
LORENTZIAN-SHAPED  SPECTRA.  THE  RESULTS  SHOW  THAT 
THE  PHOTOCOUNT  STATISTICS  ARE  SIGNIFICANTLY  DEPENDENT 
UPON  SPECTRAL  SHAPE  FOR  INTERMEDIATE  TIME-BANDWiDTh 
PRODUCTS.  THE  RESULTS  ALSO  SHOW  THAT  THE  BEDARD. 

CHANG'  and  MANDEL  APPROXIMATION  GIVES  A  BETTL'R 
FIT  TO  A  GAUSSIAN-SHAPED  SPECTRUM  THAN  TO  A 
LORENTZIAN-SHAPED  SPECTRUM.  SIGNIFICANT 
DIFFERENCES  BETWEEN  THE  PHOTOCOUNT  STATISTICS  FOR  A 
TIME-BANUWIDIH  PRODUCT  OF  10  AND  POISSON  STATISTICS 
WERE  ALSO  obtained:  EVEN  FOR  A  SIGNAL-TO-NOISE  RATIO 
OF  40:i.  (AUTHOR)  (U) 


1  37 

UNCLASSIFIED 


/ZLW12 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CqNTROL  NO.  /ZLW13 

AU-726  139  20/5 

lr':FORMATlCS  TI5C0  INC  RIVERDALE  MD 

bibliography  of  soviet  LASER 

DEVELOPMENTS.  (U> 

DLSCRIPTIVt  note:  INTERIM  REPT.  NO.  3»  JAN-MAR  7l» 

APR  71  57P  ALLEN^LIDA  L.  JHlBBENt 

STUART  G,  » 

CONTRACT;  F44620-70-C-0081»  ARPA  ORDER-1622 » 

PROJ:  AF-b27ClD  \ 

monitor:  AFOSR  TR-71-1777 

UNCLASSIFIED  REPORT 


descriptors;  (*LASERS»  US5R)»  (*BIBLI0GRAPHIES» 

LASERSJ*  DYES*  GAS  LASERS#  IrASERS#  OPTICAL 
equipment  COMPONENTS#  SCIENTIFIC  RESEARCH^  COHERENT 
RADIATION 

identifiers:  quantum  electronics#  solid  state 

LASERS#  SEMICONDUCTOR  LASERS#  GALLIUM  ARSENIDE 

lasers#  Ruby  lasers#  glass  lasers#  injection 

LASERS#  LIQUID  LASERS#  lHEMICAL  LASERS# 
ultraviolet  LASERS#  HOLOGRAPHY#  LASER 
MATER  I AlS 

OF  ALL  MATERIAL  REVIEWED#  THE  MAJOR  YIELD  HAS  BEEN 
FROM  The  approximately  300  PERIODICALS  WHICH  ARE 
KNOWN  TO  REPORT  ThE  MOST  ADVANCED  AND  INTERESTING 
FINDINGS  IN  SOVIET  LASER  TECHNOLOGY.  THE  PERIOD 
COVERED  IS  THE  FIRST  QUARTER  OF  1971#  AND  INCLUDES 
ALL  LASER-RELATED  ARTICLES  RECEIVED  BY  US  IN  THAT 
INTERVAL,  THE  STRUCTURE  AND  SELECTION  CRITERIA  ARE 
THE  SAME  AS  USED  IN  THE  FIRST  REPORT.  SOMEWHAT 
broadened  SELECTION  CRITERIA  HAVE  BEEN  USED  FOR  ITEMS 
PERTINENT  TO  CHEMICAL  LASERS#  IN  VIEW  OF  THE 
expanding  POSSIBILITIES  IN  THIS  TECHNOLOGY.  OUR 
LITERATURE  SEARCH  ALSO  REVEALS  AN  INCREASED  EMPHASIS 
ON  HOLOGRAPHIC  STUDIES#  AS  WELL  AS  O'  USES  OF 
STIMULATED  RAMAN  SCATTERING  EFr £CTS  IN 
SPECTROSCOPY.  OTHER  ITEMS  WORTHY  (P  MENTION  ARE 
TWO  ARTICLES  ON  ULTRAVIOLET  LAStS  /-NL  ONE  ON  USE  OF 
AN  ARGON  ION  LASER  FOR  UNDER  WATER  iV  TRANSMISSION. 
(AUTHOR)  (U) 
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descriptors:  (♦coherent  radiation*  ♦light 

TRANSMISSION)*  ATMOSPHERE*  TURBULENCE*  POWER 
SPECTRA*  INFRARED  DETECTORS*  SIGNAL-TO-NOISE  RATIO* 
LASERS  tU) 

identifiers:  wave  equations  (u) 

THE  present  work  SHOWS  THAT  THE  MOST  COMMONLY  USED 
EXPRESSION  FOR  THE  MUTUAL  COHERENCE  FUNCTION  (MCF) 

FOR  AN  OPTICAL  WAVE  PROPAGATING  IN  A  TURBULEni 
atmosphere  is*  in  GENERAL*  INCORRECT.  THIS 
EXPRESSION  IS  BASED  ON  AN  UNPHYSICAL  EXTRAPOLATION  OF 
THE  KOLMOGOROV  SPECTRUM.  ALONG  AN  ATMOSPHERIC 
PATH*  WITH  SPECIFIED  TURBULENCE  PARAMETERS*  THE  NEW 
MCF  IS  SHOWN  TO  IMPLY  GREATER  RESOLUTION*  LESS  BEAM 
SPREADING*  AND  GREATER  HETERODYNE  SIGNAL-TO-NOISE 
RATIOS  Than  indicated  by  previous  calculations.  BY 
COMPARING  THESE  RESULTS  WITH  THOSE  PREVIOUSLY 
OBTAINED  FOR  HETERODYNE  DETECTION*  THE  PERCENTAGE 
ERRORS  IN  THE  PREVIOUS  CALCULATIONS  ARE  SHOWN  TO 
INCREASE  WITH  DECREASING  PROPAGATION  PATHS.  IN 
PARTICULAR*  WHERE  IT  WAS  FORMERLY  THOUGHT  THAT  THE 
atmosphere  limited  the  effective  coherent  DETECTION 
SIZE  IN  heterodyne  DETECTION  AT  ALL  RANGES*  THE 
PRESENT  CALCULATION  REVEALS  THAT  OVER  SUFFICIENTLY 
SHORT  PATHS*  THERE  IS  NO  SIZE  LIMIT  IMPOSED  BY  THE 
atmosphere.  (AUTHOR)  (U) 
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DESCRIPTORS:  (*LASERS.  OPTICAL  PROPERTIES) » 

LIGHT  COMMUNICATION  SYSTEMS.  WAVE  FUNCTIONS. 

FREQUENCY  SHIFT.  REFRACTION.  DOPPLER  EFFECT  (U) 

identifiers:  mode  locked  LASERS.  LASER 

MATERIALS  (U) 

THE  FIRST  PART  OF  THE  REPORT  REPRESENTS  A 
THEORETICAL  STUDY  OF  CONFOCAL  RESONATORS.  THE 
SECOND  PART  CONSISTS  OF  A  STUDY  OF  MODE-LOCKING  AND 
TECHNIQUES  THAT  USE  MODE-LOCKED  LASERS.  THE  REPORT 
IS  intended  TO  PRESENT  A  DETAILED  ANALYSIS  OF  A 
CONFtCAL  RESONATOR  IN  ORDER  TO  ILLUSTRATE  THE 
APPLICABILITY  OF  THE  METHOD  OF  ANALYSIS  FOR  FURTHER 
INVESTIGATION  OF  RESONATORS  FOR  MODE“l-OCKED  LASERS. 

ALSO  the  POTENTIAL  OF  MODE-LOCKED  LASERS  FOR  USE  IN 
A  HIGH-BIT  RATE  COMMUNICATIONS  SYSTEM  IS 
investigated.  (AUTHOR)  (U) 
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PROPAGATION  OF  A  FOCUSED  LASER  BEAM  IN  A 

TURBULENT  ATMOSPHERE »  (U) 

JUN  71  33P  LUTOmIRSKI*R.  F.  » 

REPT.  no.  R-608-ARPA 

contract:  DAHCJ5-67-C-0141»  ARPA  ORDER-189-1 
UNCLASSIFIED  REPORT 
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descriptors;  (*C0HERENT  radiation^  FOCUSING) » 

(♦LIGHT  TRANSMISSION#  ATMOSPHERIC  MOTION)#  LIGHT 
COMMUNICATION  SYSTEMS#  RANGE  FINDING#  TARGET 
ACQUISITION*  REFRACTIVE  INDEX*  GAS  LASERS# 

IRASERS 

identifiers;  carbon  diodide  lasers#  laser 
beams 

A  method  is  given  for  calculating  the  PERFORMANCE 
OF  A  laser  system  WITH  BEAM  TRUNCATED  BY  FOCUSING 
OPTICS  IN  A  TURBULENT  ATMOSPHERE.  PREVIOUS 
analyses  have  been  LIMITED  TO  VACUUM  CALCULATIONS 
WITH  UNTKUNCATED  BEAMS#  AND  EVEN  THEN  HAVE  NOT 
CONSERVED  THE  IRRADIANCE.  THIS  APPROACH  SEPARATES 
THE  GEOMETRY  OF  THE  PROBLEM  (THE  COMPLEX  APERTURE 
DISTRIBUTION)  FROM  THE  BEAM  PROPAGATION. 

(AUTHOR)  (U) 
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DESCRIPTORS:  (♦GAS  LASERS.  LIGHT  PULSES). 

(♦COHERENT  RADIATION.  MODULATION). 

ELECTROOPTICS.  AMPLITUDE  MODULATION.  FREQUENCY 
MODULATION.  GALLIUM  ARSENIDES.  LIGHT  COMMUNICATION 
SYSTEMS,  range  FINDING  (U) 

IDENTIFIERS:  ♦CARBON  DIOXIDE  LASERS.  MODE  LOCKED 

LASERS  (U) 

IN  A  study  of  C02  LASER  PULSING  TECHNIQUES. 

MODE-LOCKING  AND  PULSE  COUPLING  OF  A  C02  LASER 
USING  A  SINGLE  ELECTROOPTIC  ELEMENT  HAVE  BEEN 
demonstrated.  DATA  ON  THE  EFFECT  OF  MODULATOR 
DETUNING  and  COUPLING  FACTOR  VARIATION  ARE  PRESENTED. 
THE  PRELIMINARY  RESULTS  OF  AN  INVESTIGATION  OF 
ELECTROOPTIC  TECHNIQUES  FOR  AM  AND  FM  LOCKING  OF 
TEA  LASERS  ARE  GIVEN.  (AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /2LW13 
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ARMY  MISSILE  COMMAND  REDSTOnE  ARSENAL  ALA  PHYSICAL 
SCIENCES  directorate 

C02  LASER  PULSINGt  (U) 

JUL  71  112P  PARDUE» ALBERT  L.  »  JRt 

REPT.  NO.  RR-TR-71-8 
PROJ;  DA-l-T-262303-A-30a 

UNCLASSIFIED  REPORT 


descriptors:  (*GAS  lasers,  light  PULSES).  PULSE 
MODULATION.  COHERENT  RADIATION.  WAVE  FUNCTIONS. 

IRASERS  (U) 

identifiers:  ♦CARBON  DIOXIDE  LASERS.  Q  SWITCHED 
LASERS,  mode  LOCKED  LASERS.  LASER  BEAMS.  WAVE 
EQUATIONS  (U) 

A  THEORETICAL  AND  EXPERIMENTAL  ANALYSIS  OF  LASER 
MODE  coupling  and  REACTIVE  Q-SWITCHING  HAS  BEEN 
PRESENTED.  IN  THE  FORCED  MODE  LOCKING  SITUATION. 

THE  total  cavity  ELECTROMAGNETIC  FIELD  INTENSITY 
E(Z.T)  wag  EXPRESSED  AS  AN  EXPANSION  OF  OUASI- 
NORMAL  modes  which  satisfy  the  boundary  CONDITIONS  AT 
BOTH  The  fixed  AND  MOVING  MIRROR.  SOLUTIONS  OF  THE 
WAVE  Equation  indicated  that  the  modes  of  operation 
WERE  analogous  TO  THE  PHASED  LOCKED  OSCILLATIONS  OF 
THE  PHASE-MODULATED  LASER.  A  PEAK  MIRROR  EXCURSION 
OF  1400  ANGSTROMS  WAS  USED  TO  MODE  LOCK  A  C02 
LASER.  Reactive  q-switching  was  obtained  by 
modulation  OF  The  cavity  length  with  a  mossbauer 
transducer,  regular  Q-SWITChED  PULSES  WERE 
OBTAINED  at  RATES  BETWEEN  1  AND  60  KILOHERTZ. 

(AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /2LW13 

ad-729  447  20/6  20/5  4/1 

AIR  FORCE  CAMBRIDGE  RESEARCH  LABS  L  G  HANSCOM  FIELD 
MASS 

ATMOSPHERIC  ATTENUATION  OF  CO  LASER 

RADIATION.  (U) 

descriptive  note:  environmental  research  PAPERS^ 

JUL  71  116P  MCCLATCHEY»R.  A.  » 

REPT.  no,  AFCRL“71-0370»  AFCRL-ERP-359 

UNCLASSIFIED  REPORT 


descriptors;  ( ♦light  transmission^  atmosphere )p 

(♦COHERENT  RADIATION#  ATTENUATION)#  ABSORPTION 
spectrum#  INFRARED  RADIATION.  GAS  LASERS#  IRASERS# 

TABLES  (U) 

identifiers:  carbon  monoxide  LASERS#  ATMOSPHERIC 
ATTENUATION  (U) 

WITH  The  development  of  the  CO  LASER  HAVING 
EMISSION  LINES  IN  THE  RANGE  FROM  1200/CM  TO  GREATER 
THAN  2000/CM#  IT  !S  OF  IMPORTANCE  TO  ESTABLISH  WHICH 
OF  THE  MORE  THAN  200  LINES  CAN  BE  TRANSMITTED  THROUGH 
A  VARIETY  OF  ATMOSPHERIC  PATHS.  THE  SPECTRAL  REGION 
OF  CO  EMISSION  SPANS  A  VERY  IMPORTANT  WATER  VAPOR 
ABSORPTION  BAND  AND#  IN  ADDITION#  THERE  IS  ABSORPTION 
by  C02#  03r  N20  AND  CH4.  ABSORPTION  LINES 
ASSOCIATED  WITH  ALL  OF  THESE  MOLECULES  WERE  INCLUDED 
IN  THE  CALCULATION  OF  SYNTHETIC  SPECTRA  COVERING  THE 
RP.GION  OF  CO  EMISSION.  AFTER  LIMITING  THE  NUMBER 
OF  CO  EMISSION  LINES  TO  BE  CONSIDERED  IN  DETAIL 
ACCORDING  TO  A  CRITERION  BASED  ON  ATMOSPHERIC 
ATTENUATION#  A  SERIES  OF  TABLES  WAS  CONSTRUCTED 
PROVIDING  QUANTITATIVE  ATTENUATION  INFORMA flON  FOR 
EACH  OF  Ob  LASER  LINES  AND  FOR  10  DIFFERENT 
ATMOSPHERIC  MODELS.  DA'i  A  BASED  ON  TwO  DIFFERENT 
AEROSOL  SCATTERING  MODELS  ARE  INCLUDED  IN  THESE 
TABLES.  (AUTHOR)  (U) 
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UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /2LW13 

ad-729  888  20/5 

INFORMATICS  TISCO  INC  RlVERpALE  MD 

BIBLIOGRAPHY  OF  SOVIET  LASER 

developments.  (U) 

DESCRIPTIVE  NOTE?  INTERIM  REPT.  JAN  69-JUN  70. 

JAN  71  202P  ALLEN^LIDA  L.  > 

CONTRACT;  F44620-70-C-0081.  ARPA  ORDER'-ieaa 
monitor:  AFOSR  TR-71-0947 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE?  SEE  ALSO  INTERIM  REPT.  NC,  3.  AD- 
726  139. 

DESCRIPTORS;  (♦LASERS.  USSR).  (♦BIBLIOGRAPHIES. 

LASERS).  SCIENTIFIC  RESEARCH.  GAS  LASERS. 

IRASERS.  SEMICONDUCTORS.  DYES.  COHERENT 
RADIATION.  OPTICAL  EQUIPMENT  COMPONENTS.  LIGHT 
COMMUNICATION  SYSTEMS.  STEREOSCOPIC  PHOTOGRAPHY. 

PLASMA  GENERATORS  (U) 

identifiers:  quantum  electronics,  solid  STATE 

LASERS.  SLMICONDUCTOR  LASERS.  INJECTION  LASERS. 

LIQUID  LASERS.  CHEMICAL  LASERS.  ULTRAVIOLET 

LASERS.  HOLOGRAPHY.  LASER  MATERIALS.  NONLINEAR 

OPTICS.  SECOND  HARMONIC  GENERATION  (U) 

THE  BIBLIOGRAPHY  OF  SOVIET  PUBLICATIONS  ON  LASERS 
COVERS  THE  PERIOD  1969-1970.  APPROXIMATELY  1500 
ARTICLES  ARE  CITED.  THIS  CJTPUT  IS  CLEAR  EVIDENCE 
OF  INCREASED  ATTENTION  TO  ADVANCED  DEVELOPMENT  IN 
SUCH  AREAS  AS  HOLOGRAPHY.  BEAM-TARGET  INTERACTIONS. 
HIGH-TEMPERATURE  PLASMA  GENERATION  AND  CHEMICAL 
LASERS.  (AUTHOR)  (U) 
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AD“730  438  20/12  20/6 

NAVAL  research  LAB  WASHINGTON  D  C 

OPTICAL  WAVEGUIDES  AND  INTEGRATED  OPTICS 

TECHNOLOGY.  '■  (U) 

descriptivl  note:  interim  rept.» 

AUG  71  34P  ANDREWS.R.  A.  i 

REPT.  no.  NRL-7291 
PROJ:  RR002-07-41-5064»  NRL-NOI-12 

unclassified  report 


descriptors:  (*semiconducting  films# 

♦ELCCTROOPTICS) »  (♦waveguides#  ELECTrOOPTICS) # 

LASERS#  dielectrics#  FIBER  OPTICS#  MODULATORS# 

GALLIUM  arsenides#  OPTICAL  EQUIPMENT  COMPONENTS# 
detectors#  LIGHT  COMMUNICATION  SYSTEMS#  COMPUTERS# 

LOGIC  CIRCUITS#  DISPLAY  SYSTEMS 

identifiers:  nonlinear  optics#  quantum 

ELECTROracS#  *0PTICAL  WAVEGUIDES#  SEMICONDUCTOR 
LASERS#  THIN  FILMS 

AN  INTRODUCTION  IS  GIVEN  TO  THE  OPTICAL  WAVEGUIDE 
AND  INTEGRATED  OPTICS  TECHNOLOGY  WITH  EMPHASIS  ON 
POTENTIAL  APPLICATION  IN  NAVY  SYSTEMS,  THE 
FUNDAMENTALS  OF  OPTICAL  WAVEGUIDES  ARE  PRESENTED#  AS 
WELL  AS  A  DISCUSSION  OF  THEIR  IMPORTANT 
CHARACTERISTICS.  A  DESCRIPTION  OF  ALL  THE 
WAVEGUIDE  PASSIVE  AND  ACTIVE  DEVICES  THAT  HAVE  BEEN 
DEMONSTRATED  IS  GIVEN.  AREAS  WHERE  NEW  DEVICES  ARE 
POSSIBLE  ARE  ALSO  DISCUSSED.  THIS  DISCUSSION 
INCLUDES  OPTICAL  WAVEGUIDES#  PASSIVE  OPTICAL 
ELEMENTS#  COUPLERS#  LASERS  AND  AMPLIFIERS# 

MODULATORS#  DEFLECTORS#  DETECTORS#  NONLINEAR  DEVICES# 
AND  If:PUT  AND  OUTPUT  COUPLERS.  THE  APPLICATION  OF 
THESE  DEVICES  TO  INTEGRATED  OPTICAL  SYSTEMS  FOR 
COMMUNICATIONS#  DISPLAY#  AND  COMPUTERS  IS  DISCUSSED, 
CONCLUSIONS  ARE  DRAWN  ABOUT  THE  FUTURE  GROWTH  OF 
THIS  technology  IN  LIGHT  OF  THE  CURRENT  POTENTIAL  AND 
THE  IMPORTANT  PROBLEM  AREAS,  (AUTHOR)  (U) 


(U) 

(U> 
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AIR  FORCE  CAMBRIDGE  RESEARCH  LABS  L  G  HANSCOM  FIELD 
MASS 

PREPARATION  AND  PROPERTIES  OF  CUPROUS  IODIDE» 

(U) 


UUN  71  7P  0»C0NN0R» JOHN  J.  « 

ARMINGTONfALTON  F.  > 

REPT.  no.  AFCRL-71-0478 
PROJ:  AF-b620 

task;  562009 

unclassified  REPORT 

availability:  pub.  in  materials  research 
bulletin*  V6  P765-770  1971. 
supplementary  note:  revision  of  report  dated  9  JUN 
71. 


descriptors:  (♦iodides*  ♦crystal  growth)*  copper 
compounds*  hydrolysis*  modulators*  lasers*  x-ray 
diffraction  analysis  (U) 

identifiers:  ♦copper  iodides*  ♦laser  modulators* 

LASER  materials  (U) 

cuprous  iodide*  a  potential  laser  modulator 
material*  has  been  grown  from  hydriodic  acid  soluton 

BY  THE  SLOW  DECOMPOSITION  CF  THE  CUI:HI  COMPLEX. 
emission  SPECTROGRAPHIC  analysis  DEMONSTRATED  THAT 
THE  CRYSTALS  PRODUCED  ARE  CONSIDERABLY  PURER  THAN  THE 
STARTING  MATERIAL.  A  LAUE  PATTERN  INDICATES  A 
HIGH  degree  of  CRYSTAL  PERFECTION.  (AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZLW13 

AD~731  242  20/5 

INFORMATICS  TISCO  INC  RIVERDALE  MD 

BIBLIOGRAPHY  OF  SOVIET  LASER 

DEVELOPMENTS.  (U) 

DESCRIPTIVE  note:  REPT.  NO.  2»  JUL-DEC  70» 

JUL  71  146P  HIBBEN»STUART  G.  I 

CONTRACT:  F44620-70-C-0081#  ARPA  ORDER-1622 
monitor:  AFOSR  TR-71-2653 

UNCLASSIFIED  REPORT 

supplementary  note;  see  also  report  dated  14  JAN  71, 

AD“729  838. 

descriptors:  (*lasers»  ussrw  <*bibliographies» 

LASERS).  SCIENTIFIC  RESEARCH.  GAS  LASERS. 

IRASERS.  semiconductors.  DYES.  COHERENT 
RADIATION.  OPTICAL  EQUIPMENT  COMPONENTS.  RADIATION 
DAMAGE.  RADIATION  EFFECTS.  LIGHT  COMMUNICATION 
SYSTEMS.  STEREOSCOPIC  PHOTOGRAPHY.  PLASMA 
GENERATORS.  STANDARDS  (U) 

IDENTIFIERS;  QUANTUM  ELECTRONICS.  SOLID  STATE 
LASERS.  SEMICONDUCTOR  LASERS.  LIQUID  LASERS. 
chemical  lasers.  ULTRAVIOLET  LASERS.  LASER 
materials.  NONLINEAR  OPTICS.  HOLOGRAPHY  (IJ) 

THIS  IS  The  SECOND  ISSUE  INTENDED  TO  GIVE  A 
COMPREHENSIVE  LISTING  OF  SOVIET  PUBLICATIONS  IN 
LASER  TECHNOLOGY  FOR  1969-1970.  AND  COMPLEMENTS  THE 
FIRST  ISSUE  BY  COVERING  ALL  THE  NON-PERIODIC 
literature  for  THIS  INTERVAL.  THIS  INCLUDES  OVER 
100  SOURCES  COMPRISING  INSTITUTIONAL  TRANSACTIONS. 
COLLECTIONS  OF  ARTICLES.  CONFERENCE  PROCEEDINGS.  AND 
MONOGRAPHS  DEALING  WITH  LASER  DEVELOPMENTS.  ALSO 
INCLUDED  IS  material  FROM  REGULAR  PERIODICALS  FOR 

JULY  Through  December.  1970.  (author)  (u) 
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TOPICS  IN  MILLIMETER-WAVE  AnD  OPTICAL  SPACE 
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descriptive  note:  TECHNICAL  nOTE» 

SEP  71  38P  WARD»WILLIAM  W.  IZOLNAY» 

STEPHEN  L.  i 
REPT,  NO.  TN-1971-43 
CONTRACT:  F19628-70-C-0230 
PROJ:  AF-fc.49L 

monitor:  ESD  TR-71-269 

unclassified  report 


descriptors:  (♦space  communication  systems* 

millimeter  WAVES)#  (*LIGHT  COMMUNICATION  SYSTEMS# 

SPACE  COMMUNICATION  SYSTEMS)#  LASERS# 

ATTENUATION#  PERFORMANCE (ENGINEERING) # 

RELIABILITY  (U) 

identifiers:  frequency  allocation#  YaG  LASERS# 
neodymium  lasers#  carbon  dioxide  LASERS  (U) 

MANY  COMPARATIVE  STUDIES  HAVE  BEEN  MADE  OF 
MILLIMETER-WAVE  AND  OPTICAL  SPACE-COMMUNICATION 
SYSTEMS.  THE  APPLICATIONS  CONSIDERED  HAVE  BEEN 
DIVERSE#  INCLUDING  LINKS  BETWEEN  SATELLITES  IN  LOW 
EARTH  orbits#  SATELLITES  IN  SYNCHRONOUS  ORBITS# 
DEEP-SPACE  probes#  AND  EARTH  TERMINALS#  WITH  DATA- 
RATE  REQUIREMENTS  FROM  A  FEW  BIT/SEC  TO  GBIT/SEC. 

THIS  REPORT  PRESENTS  A  SHORT  TUTORIAL  ACCOUNT  OF 
THE  COMMON  AND  OF  THE  DISTINCTLY  DIFFERENT  FEATURES 
OF  SOME  MILLIMETER-WAVE  AND  OPTICAL  SPACE- 
COMMUNICATION  SYSTEMS.  FOR  EXAMPLE#  THE  DESIGN  OF 
THE  TRANSMITTING  ANTENNAS  IS  GOVERNED  BY  THE  SAME 
electromagnetic  Theory#  which  accounts  for 
DIFFRACTION  AT  AN  APERTURE.  HOWEVER#  THE  SIGNAL-TQ- 
NOISE  RELATIONSHIPS  IN  THE  RECEIVERS  MAY  NOT  BE  THE 
SAME  (GAUSSIAN  VS  POISSON  NOISE  STATISTICS). 

POSSIBLE  SATELLITE  APPLICATIONS  ARE  SURVEYED 
BRIEFLY#  WITH  MENTION  OF  THE  FAVORABLE  AND  THE 
UNFAVORABLE  FACTORS  ASSOCIATED  WITH  MILLIMETER-WAVE 
AND  OPTICAL  SPACE-COMMUNICATION  SYSTEMS.  CANDIDATE 
systems  are  postulated  and  link  CALCULATIONS  ARE 
GIVEN.  (AUTHOR)  (U) 
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STANFORD  UNIV  CALIF  MICROWAVE  LAB 

MODULATOR  FREQUENCY  DETUNING  EFFECTS  IN  THF 
FM  MODE-LOCKED  LASER»  (U) 

JUL  70  7P  SIEGMAN.A.  E.  JKUIZENGA# 

DIRK  J,  » 

CONTRACT;  F‘f4620-69-C-0017 
PROJ;  AF-y767 
task;  976702 

monitor:  AFOSR  TR-2830 

unclassified  report 

availability;  pub.  in  ieee  jnl,  of  quantum 

ELECTRONICS.  VQE&  N12  P803-808  DEC  70. 

supplementary  note;  revision  of  report  dated  4  may 

70. 

descriptors;  (♦lasers,  frequency  modulation), 
coherent  radiation,  phase  shift,  gain,  integral 
TRANSFORMS  (U) 

identifiers;  mode  locked  lasers,  quantum 

electronics,  yag  lasers,  neodymium  lasers  (U) 

THE  MODE-LOCKING  BEHAVIOR  OF  A  HOMOGENEOUS  LASER 
WITH  AN  INTRACAVITY  FM  MODULATOR  CHANGES  RAPIDLY 
AND  ASYMMETRICALLY  WHEN  THE  MODULATION  FREQUENCY  IS 
detuned  by  small  AMOUNTS  FRqM  ITS  OPTIMUM  VALUE.  A 
SIMPLE  ANALYSIS  OF  THESE  DETUNING  EFFECTS  IS 
DEVELOPED.  THE  ANALYSIS  GIVES  EXPLICIT  EXPRESSIONS 
FOR  ALL  ASPECTS  OF  THE  MODE-LOCKING  BEHAVIOR  AS 
FUNCTIONS  OF  DETUNING.  A  PHYSICAL  INTERPRETATION  OF 
THE  ANALYSIS  ALSO  MAKES  CLEAR  WHICH  PHYSICAL 
MECHANISMS  ARE  RESPONSIBLE  FOR  THE  DETUNING  BAHAVIOR. 
(AUTHOR)  (U) 
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POLYTECHNIC  INST  OF  BROOKLYN  FARMINGDALE  N  Y  DEPT  OF 
EUECTR0PHY5ICS 

PASSIVE  (i-SWiTCHiNG  AND  MODE  LOCKING  OF  A 

Ca  LASER  WITH  CH3BR*  PF5»  OR  SF6  AND 

SELF-MODE  LOCKING  USING  ELECTRICAL  PULSE 

EXCITATION*  (U) 

APR  71  3P  JUN6»C.  K.  IRONNrA.  M,  J 

LATOURRETTE* J.  T.  J 
CONTRACT;  F‘+4620-69-C-0047 
PROJ;  AF-tJTSl 

monitor:  AFOSR  TR-71-2839 

UNCLASSIFIED  REPORT 

availability:  pub.  in  JNL.  of  APPLIED  PHYSICS. 

V41  NlO  P4240-4242  SEP  70. 

descriptors:  (^gas  lasers,  operation),  light 
PULSES,  modulation.  GAIN.  BROMIDES.  FLUORIDES. 
sulfur  COMPOUNDS.  PHOSPHORUS  COMPOUNDS.  METHANE* 

IRASERS  (U) 

IDENTIFIERS:  ♦CARBON  DIO.'  *DE  LASERS.  *MODE  LOCKED 

LASERS*  SWITCHED  LASERS*  mETHANE/BROMO* 

PHOSPHORUS  FLUORIDES*  SULFUR  HEXAFLUORIDE  (U) 

RESULTS  ARE  GIVEN  OF  EXPERIMENTAL  STUDIES  USING  THE 
GASES  CP3BR*  PFS*  SF6  AND  C02  WITH  ADDED 
BUFFER  GASES  HE  AND  H2  AS  SaTURABLE  ABSORBERS  IN 
O-SWITCHING  AND  MODE  LOCKING  OF  A  C02  LASER* 

INCLUDING  SELF  MODE  LOCKING  OBTAINED  BY  ELECTRICAL 
PULSE  exciting  OF  HALF  OF  THE  DISCHARGE  TUBE. 

(AUTHOR)  lU) 
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RAYTHEON  CO  WALTHAM  MASS  SPECIAL  MICROWAVE  DEVICES 
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DEVELOPMENT  ANP  FABRICATION  OF  A  YAG  LASER 
SYSTEM  FOR  STUDY  OF  MODE  LOCKING  AND  PULSE 
CODING  LASER  OUTPUT.  <U) 

descriptive  NOTE!  FINAL  REPT.  1  JAN-1  JUL  “I* 

JUL  71  19P  WARGO»LORAND  J.  » 

REPT.  no.  SM-279 

CONTRACT:  F1962a-7l-C-0053 

PROJ:  ILIH-9-70 
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descriptors:  (*LASERS»  yttrium  COMPOUNDS) » 

systems  engineering^  PULSE  CoOE  MODULATION^  LIGHT 
PULSES*  ACUMINATES*  GARNET*  MODULATORS* 

PUMPING(OPTICAL)  (U) 

identifiers:  *YAG  lasers*  neodymium  lasers*  MODE 
LOCKED  LASERS*  Q  SWITCHED  LASERS  (U) 

A  special  PURPOSE*  HIGH  REPETITION  RATE  ND:YAG 
LASER  SYSTEM  HAS  BEEN  DESIGNED*  DEVELOPED  AND 
fabricated  for  use  in  EXPERIMENTS  IN  MODE  LOCKING  AND 
PULSE  CODING.  THE  SYSTEM  CONSISTS  OF  A  LASER 
TRANSMITTER*  POWER  SUPPLY  AND  COOLER.  THE 
TRANSMITTER  IS  A  MECHANICALLY  STABILIZED*  1  METER 
LONG  OPTICAL  CAVITY  WITH  A  FLASH-PUmPED  SINGLE  CAVITY 
OSCILLATOR  USING  A  1/4  IN.  X  2  IN.  nD:YAG 
CRYSTAL*  A  KD  CALLITA  PRIME  P  POCKEL5  CELL*  AND 
A  150  MHZ  MODE-LOCKING  MODULATOR  CELL.  THt  SYSTEM 
WAS  SUCCESSFULLY  TESTED  UP  TO  A  REPETITION  RATE  OF  50 
PPS  AND  A  100  NANOSECOND  Q-SWITCHED  OUTPUT  OF  130 
MILLIJOULES.  MODE-LOCKED  PULSES  WERE  MEASURED  AT 
0.8  NANOSECONDS.  (AUTHOR)  (U) 


1  52 

UNCLASSIFIED 


/ZLW13 


UNCLASSIFIED 


DDC  report  bibliography  search  Control  no.  /zlw13 

ad-732  244  20/5 

INFORMATICS  TISCO  INC  RIVERDALE  MD 

BIBLIOGRAPHY  OF  SOVIET  LASER 

developments.  (U) 

DESCRIPTIVE  note:  INTERIM  REPT.  NO.  4»  APR-JUN  7i» 

AUG  71  lOOP  HIBBEN»STUART  G.  » 

CONTRACT:  F44620-70-C-0081»  ARPA  ORDER-1622 
PROJ:  ARPA-OFIO 

monitor:  AFOSR  TR-71-2814 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  SEE  ALSO  AD-726  ’39. 

DESCRIPTORS;  (^LASERS.-  USSR).  <  ♦BIBLIOGRAPHIES. 

LASERS).  GAS  LASERS.  IRASERS.  SEMICONDUCTORS. 

OPTICAL  MATERIALS.  OPTICAL  EQUIPMENT  COMPONENTS. 

COHERENT  RADIATION.  CRYSTAL  GROWTH.  DATA 
processing  SYSTEMS.  LIGHT  COMMUNICATION  SYSTEMS. 
STEREOSCOPIC  PHOTOGRAPHY.  PLASMA  GENERATORS  (U) 

identifiers:  solid  state  lasers.  SEMICONDUCTOR 

LASERS.  U.IQUIO  LASERS.  CHEMICAL  LASERS. 
ultraviolet  LASERS.  NONLINEAR  O'^TICS.  ORGANIC 
DYE  LASERS.  LASER  MATERIALS.  QUANTUM  ELECTRONICS. 

SECOND  HARMONIC  GENERATION.  HOLOGRAPHY  (U) 

THE  REPORT  COVERS  THE  SECOND  QUARTER  OF  1971  WITH 
THE  MAJOR  YIELD  OF  INFORMATION  COMING  FROM  THE 
APPROXIMATELY  30  PERIODICALS  KNOWN  TO  REPORT  THE  MOST 
AtWANCEO  AND  INIERESTING  FINDINGS  IN  SOVIET  LASER 
TECHNOLOGY.  THIS  AS  WELL  AS  THE  PREVIOUS  THREE 
REPORTS  COVERS  THE  FOLLOWING  TOPICS;  (1)  LASER 
RESEARCH  —  SOLID  STATE.  LIQUID.  GAS  AND  CHEMICAL 
LASERS;  UV»  CCMPONENTSI  NONLINEAR  OPTICS) 

SPECTROSCOPY  OF  LASER  MATER7AL5f  SHORT  PULSE 
GENERATION)  CRYSTAL  GROWING)  AND  GENERAL  THEORY) 

(2)  LASER  APPLICATIONS  —  BIOLOGICAL  EFFECTS. 
COMMUNICATION.  COMPUTER  TECHNOLOGY.  HOLOGRAPHY. 
INSTRUMENTATION.  MATERIALS  PROCESSING.  AND  PLASMA 
GENERATION.  (AUTHOR)  (U) 
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HUGHES  AIRCRAFT  CO  CULVER  CITY  CALIF  ELECTRONIC  PROPERTIES 
information  CENTER 

THE  ELECTRO-OPTIC  EFFECT  AND  PROPERTIES  OF 
GALLIUM  ARSENIDE  FOR  MODULATION 

APPLICATIONS.  (U) 

DESCRIPTIVE  note:  INTERIM  REPT.» 

NOV  70  JlIP  MILEK»J0HN  T,  > 

RLPT.  NO.  EPIC-IR-77 

UNCLASSIFIED  REPORT 


descriptors:  (^gallium  AR3ENIDES»  ELECTROOPTICS) f 
(♦COHERENT  RADIATION*  MODULATORS)* 

SEMICONDUCTORS*  GAS  LASERS*  IRASERS*  MODULATION* 

INFRARED  RADIATION  (U) 

IDENTIFIERS:  LASER  MODULATORS*  CARBON  DIOXIDE 

LASERS*  SECOND  HARMONIC  GENERATION  (U) 

THE  ADVENT  OF  THE  C02  LASER  HAS  GEI'ERATED  THE 
NEED  FOR  A  10.6-MICRON  INFRARED  MODULATOR.  GALLIUM 
ARSENIDE  appears  TO  BE  A  VERY  SUITABLE  MATERIAL  FOR 
INFRARED  MODULATION  AND  HAS  BEEN  WIDELY  EXPLORED  AS 
evident  by  66  REFERENCES  LISTED  IN  THE  BIBLIOGRAPHY 
PROVIDED  BY  this  INTERIM  REPORT.  (AUTHOR)  (U) 
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W.  >DEGGES» THOMAS  C.  t 
REPT.  NO.  VI-52-1 
contract:  F1962a-70-C“0097 
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monitor:  afcrl  7i-052a(i) 

UNCLASSIFIED  REPORT 


supplementary  note;  see  also  special  scientific  REPT.  ON 
volume  2r  ad-734  047. 

descriptors:  (♦computer  programs^  instruction 

MANUALS)!  (♦nuclear  EXPLOSIONS!  INFRARED 
RADIATION)!  (♦EXPLOSION  EFFECTS!  LIGHT)! 

AIRBURST!  nuclear  RADIATION!  MATHEMATICAL  MODELS' 

OPTICAL  EQUIPMENT!  RADIATION  DAMAGE'  ULTRAVIOLET 

RADIATION!  CHEMILUMINESCENCE!  OPTICAL  TRACKING' 

light  HOMING'  LIGHT  COMMUNICATION  SYSTEMS  (U) 

identifiers:  optir  2  computer  code  (U) 


THE  REPORT  DOCUMENTS  THE  SECOND  GENERATION  VERSION 
OF  THE  OPTIR  CODE  -  OPTIR  II.  THE  EFFORT  IS 
AIMED  AT  ESTABLISHING  THE  BASIC  PHYSICAL  PRINCIPLES 
underlying  the  WIDESPREAD'  LONG  TERM  OPTICAL/INFRARED 


RADIATION  OBSERVED  FOLLOWING  ATMOSPHERIC  NUCLEAR 
DETONATIONS.  THE  RESULT!  OF  SUCH  STUDIES  ARE 
CRUCIAL  TO  the  DESIGN  AND  EVALUATION  OF  OPTICAL 


SURVEILLANCE’  DETECTION.-  DISCRIMINATION'  TRACKING  AND 
HOMING  systems  AND  FUTURE  LASER  COMMUNICATION 
SYSTEMS'  ALL  OF  WHICH  MUST  BE  ABLE  TO  FUNCTION  IN  A 


NUCLEAR  ENVIRONMENT, 


(U) 


15b 

UNCLASSIFIED 


/ZLWl 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CqNTROL  NO.  /ZLW13 
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VISIDYNE  INC  WOBURN  MASS 

OPTIR  11.  (U) 

DESCRIPTIVE  note;  SPECIAL  SCIENTIFIC  REPT.  ON  VOLUME  2. 
SEP  71  174P  MANLEYrOSCAR  P.  >5MITH» 

HENRY  J.  P.  »TREVE»YVAIN  M.  » CARPENTER f JACK 
W.  JDEGGES» THOMAS  C.  » 

REPT.  no.  VI-52-2 
CONTRACT:  Fl9fci28-70-C-0097 

PROJ;  AF-b710 

monitor:  AFCRL  71-052a(II> 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  SEE  ALSO  SPECIAL  SCIENTIFIC  REPT.  ON 
VOLUME  3.  ad-734  048. 

descriptors;  (*C0MPUTER  programs#  INSTRUCTION 
MANUALS).  (♦NUCLEAR  EXPLOSIONS.  INFRARED 
RADIATION).  (♦EXPLOSION  EFFECTS.  LIGHT). 

AIRBURST.  nuclear  RADIATION.  GAMMA  RAYS.  X  RAYS. 
RADIATION  damage.  ATTENUATION#  INTEGRAL  EQUATIONS. 
COMPTON  SCATTERING.  ULTRAVIOLET  RADIATION# 
photochemistry,  electron  density.  IONIZATION. 

THERMAL  RADIATION.  MATHEMATICAL  MODELS  (U) 

identifiers:  OPTIR  2  COMPUTER  CODE  (U) 

THE  REPORT.  VOLUME  2.  DESCRIBING  THE  OPTIR  2 
COMPUTER  CODE  IS  AN  EXTENSION  OF  VOLUME  1 
PERTAINING  TO  VARIOUS  MODELS  OF  THE  RADIATION  EFFECTS 
OF  NUCLEAR  EXPLOSIONS.  (U) 
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descriptive  note:  SPECIAL  SCIENTIFIC  REPT.  ON  VOLUME  3, 

HENRY  J  -Tocwir  V.  .  '^-^'^LEYr OSCAR  P.  i  SMITH* 
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REPT.  NO.  VI-52-3 
CONTRACT;  F19628-70-C-0097 
PROJ;  AF-b710 

monitor:  AFCRL  71-0528(111) 

unclassified  report 

supplementary  note:  see  also  special  SCTENTfErr  ocr.r 

VOLUME  2.  -‘'^c.clAL  >>CIEN!IFIC  REFT.  ON 

l*COMPUTER  PROGRAMS*  NUCLEAR 

EFFECTsJ^^AIRaURS?^^^?^^^^*"^^^®!!^^’  EXPLOSION 

RADIATION*  CHEMILUMlNESCENJErRA^LElS^J^ATTERIM.. 
MifibLUW*  DIFFERENTIAL  equations  -- 

^RE^JnCNf  Vo^TRrN  2  CODE*  PHOTOCHEMICAL 

REACTIONS*  FORTRAN*  RKM  COMPUTER  CODE  (U) 

CODE^DEScJlRFs‘‘w^DTn..c'"  ^  COMPUTER 

OE  describes  VARIOUS  MODELS  EMPLOYED  IN  THE  CODE,  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /ZLW13 
AD~734  417  2C'5 

NORTHROP  CCiRP  HAWTHORNE  CALIF  LASER  SYSTEMS  DEPT 

CO  LASER  LINE  SELECTION  TECHNIQUE.  lU) 

DESCRIPTIVE  note:  TECHNICAL  REPT.  1  AUG  70-15  DEC  71 ^ 

DEC  71  40P  BHAUMIK.MANI  L.  i 

REPT.  no.  NLSD-71-7R 

contract:  N00014-71-C-0037#  N000i4-72-C-0043 
PROJ:  NR-016-303 

UNCLASSIFIED  REPORT 


descriptors;  (♦gas  LASERS#  LINE  SPECTRUM)# 

POWER#  absorption  SPECTRUM#  MOLECULAR 
SPECTROSCOPY#  IRASERS#  LIGHT  TRANSMISSION# 

ATMOSPHERE 

identifiers:  *carbon  monoxide  lasers#  vibrational 
SPECTRA#  rotational  SPECTRA#  ATMOSPHERIC 
ATTENUATION 

AN  intracavity  GAS  CELL  TECHNIQUE  IS  DEMONSTRATED 
FOR  RESTRICTING  THE  CARBON  MONOXIDE  (CO)  LASER 
OSCILLATIONS  TO  LINES  COINCIDENT  WITH  THE 
T*  ANSMIbSION  BANDS  OF  THE  ATMOSPHERE.  USING  AN 
INTPACAVITY  WATER  VAPOR  CELL#  '•  HE  CO  LASER  GAIN  WAS 
SPOILED  IN  LINES  THAT  ARE  ABSORBED  bY  ATMOSPHERIC 
WAITER  VAPOR*  PERMITTING  THE  OSCILLATIONS  TO  BUILD  UP 
ONLY  ON  THE  HIGHER  TRANSMISSION  LINES.  (AUTHOR)  (U) 


(U) 

i;u) 
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UNCLASSIFIED 
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OHIO  STATE  UNIV  COLUMBUS  ELECTROSCIENCE  LAB 

investigation  of  LASER  PROPAGATION 

PHENOMENA.  ( 

DESCRIPTIVE  note:  INTERIM  TECHNICAL  REPT.  1  JAN~1  JUL 
71» 

AUG  71  49P  COLLINS.STUART  A.  »  JR. I 

REINHARDT.G.  W.  J 
REPT.  NO.  ESL-3163-2 

CONTRACT:  F30602-7l-C-0i32»  ARPA  ORDER-1279 

PROJ:  ARPA-1E20 

monitor:  RADC  TR-71-248 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (♦COHERENT  RADIATION^  ATMOSPHERIC 

MOTION),  light  TRANSMISSION.  PROPAGATION. 

TURBULENCE.  MICROMETEOROLOGY  (U) 

identifiers:  laser  beams  (u) 

THIS  REPORT  DEALS  WITH  THEORETICAL  INVESTIGATIONS 
IN  THE  AScA  OF  LINEAR  ATMOSPHERIC  PROPAGATION 
PHENOMENA  AND  MICROTURBULENCE  STATISTICS.  IT 
SPECIFICALLY  DEALS  WITH  THE  EXAMINATION  OF  PROPER 
AVERAGING  TIMES  REQUIRED  FOR  PROPAGATION  EXPERIMENTS 
AND  WITH  THEORETICAL  BACKUP  FOR  PHASE  STRUCTURE 
FUNCTION  measurements.  FINALLY.  A  BIBLIOGRAPHY  ON 
OPTICAL  PROPAGATION  WHICH  WAS  PREPARED  EARLIER  HAS 
BEEN  UPDATED.  (AUTHOR)  (U) 
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ad-734  798  20/6  20/5 

RCA  LABS  PRINCETON  N  J 

EFFECTS  OF  TURBULENCE  INSTABILITIES  ON  LASER' 
PROPAGATION.  (U) 

descriptive  note:  quarterly  progress  REPT.  no.  If  9  JUN- 
8  SEP  lit 

OCT  71  26P  DE  WOLF. DAVID  A.  I 

REPT.  NO.  PRRL-71-CR-31 

CONTRACT:  F30b02-71-C"0356»  ARPA  0RDER-1?79 

oROJ:  ARPA-1E20 

MO.ITOR:  RADC  TR-71-24g 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  t+LIGHT  TRANSMISSION.  ATMOSPHERIC 

MOTION).  {»COHERENT  RADIATION*  FOCUSING). 

TURBULENCE.  OPTICAL  IMAGES.  DISTORTION 
identifiers:  *LAS£R  beams.  ATMOSPHERIC 
ATTENUATION 

WHEN  IMAGES  ARE  FORMED  FROM  LASER  BEAMS  PROPAGATING 
THROUGH  TURBUI  ENT  AIR.  ,A  VARIETY  OF  SCINTILLATION 
PHENOMENA  OCCURS:  BEAM  WANDER*  INTENSITY 
FLUCTUATIONS.  HOT-  AND  COLD-SPOT  FORMATION.  IMAGE 
BLURRING*  SPOT  BROADENING*  ETC.  THE  PURPOSE  OF 
THIS  PROJECT  IS  TO  STUDY  THESE  EFFECTS  ANALYTICALLY. 

AND  THUS  TO  INTERPRET  MEASUREMENTS  AND  PREDICT 
PERFORMANCE  IN  FUTURE  LASER  SYSTEMS, 

(AUTHOR)  ,  (u) 


(U) 

(U) 
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OREGON  GRADUATE  CENTER  BEAVERTON* 

multiwavllength  laser  propagation  study.  (U) 

DESCRIPTIVE  note:  SEMIANNUAL  REPT.  JUL-DEC  71, 

JAN  72  87P  KERP.,J.  RICHARD  f 

REPT.  NO.  1154-13 

CONTRACT;  N00014-68-A-0461-0001 ,  ARPA  ORDER-ia06 
UNCLASSIFIED  REPORT 


DESCRIPTORS:  (*COHERENT  RADIATION^  ATMOSPHERIC 

MOTION),  (♦LASERS,  LIGHT  TRANSMISSION), 

SCINTILLATION,  TURBULENCE,  SCATTERING, 

DISTRIBUTION  FUNCTIONS*  INFRARED  RADIATION, 

IRASERS,  light  COMMUNICATION  SYSTEMS  (U) 

identifiers:  ATMOSPHERIC  SCATTERING,  *LASER 
BEAMS  (U) 

DURING  THE  REPORTING  PERIOD,  PRELIMINARY 
EXPfRlMENTS  WERE  CONDUCTED  ON  THE  NATURE  A,,D  EFFECTS 
OF  rUNDAWENTAL  INTEhmITTENC lES  IN  ATMOSPHERIC 
turbulence,  these  INTERMITTENCIES  AFFECT 
SClfJTILLATION  LEVELS,  STATISTICS,  AnD  EXPERIMENTAL 
DATA  spread,  TO  A  MUCH  GREATER  DEGREE  THAN  HAS  BEEN 
GENERALLY  RECOGNIZED.  FOLLOWING  THIS,  ATTENTION  WAS 
GIVEN  TO  TRANSMITTER  APERTURE  EFFECTS,  AND  CURRENT 
experiments  are  pointing  OUT  SERIOUS  DEFICIENCIES  IN 
CERTAIN  theoretical  PREDICTIONS.  AS  AN  EXAMPLE, 

THE  concept  of  A  FOCUSED  BE.AM  SEEMS  LARGELY 
MEANINGLESS  IN  TURBULENCE,  AND  PREDICTIONS  OF  SHARP 
REDUCTIONS  IN  SCINTILLATIONS  UNDER  SUCH  A  CONDITION 
ARE  NOT  borne  OUT  BY  PHOTOGRAPHIC  ^ ND  ELECTRONIC 
OBSERVATIONS.  FINALLY,  A  RECENT  SER  .ES  OF 
COMPREHENSIVE  MULTIWAVELENGTH  SCINTILLATION 
EXPERIMENTS  WAS  INCORPORATED  INTO  A  PAPER,  WITH  THE 
ADDITION  OF  NEW  INTERPRETATIVE  MATERIAL. 

(AUTHOR)  (U) 
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OHIO  STATE  UNIV  COLUMBUS  ELECTROSCIENCE  LAB 

LASER  absorption  IN  THE  5  MICRON  BAnD.  (U> 

descriptive  note:  quarterly  technical  REPT.  23  JUN-20 

SEP  71  f 

NOV  71  42P  LONG*RONALD  i 

REPT.  NO.  ESL-3271-1 

contract:  F30602-72-C-001o»  ARPA  ORDER-1279 

PROJ:  ARPA-OE20 

monitor:  KADC  TR-71-3‘.4 

UNCLASSIFIED  REPORT 


descriptors:  (♦coherent  RADIATION*  ATMOSPHERE)* 

ABSORf’TION  SPECTRUM*  ATTENUATION*  GAS  LASERS* 

CARBON  MONOXIDE*  ATMOSPHERIC  TEMPERATURE* 
humidity*  optical  PROPERTIES*  EXPERIMENTAL  DESiGN* 

TEST  EQUIPMENT*  IRASERS  (U) 

identifiers:  carbon  monoxide  LASERS*  ♦atmospheric 

ATTENUATION*  *LA5ER  BEAMS.  INTERMEDIATE  INFRARED 
radiation*  computer  AIDED  ANALYSIS  Cj) 

THE  REPORT  SUMMARIZED  TECHNICAL  DETAILS  OF  THE  WORK 
performed  from  JUNE  23  TO  SEPTEMBER  23*  1971. 

A  detailed  DISCUSSION  OF  WORK  PERFORMED  AT  THE 
OHIO  state  UNIV,  ELECTRO-SCIENCE 
LABORATORY  IS  PRESENTED.  THIS  WORK  CONSISTED  OF 
ATMOSPHERIC  TRANSMITTANCE  CALCULATIONS  NEAR  5 
MICROMETER  AND  THE  DESIGN  OF  A  LABORATORY  EXPERIMENT 
TO  DETERMINE  THE  TRANSMITTANCE  OF  CO  LASER  RADIATION 

through  synthetic  atmospheres,  computer  programs 
have  blen  written  to  calculate  the  molecular 
ABSOPTION  due  to  atmospheric  absorbers  near 

5MICROME1ER.  THE  TYPE  OF  CALCULATIONS  INCLUDE 
computer  PLOTS  OF  THE  CALCULATED  SPECTRA*  MORE 
ACCURATE  transmittance  VALUES  AT  THE  FREQUENCIES  OF 
THE  CO  LASER  EMISSIONS  FOR  HORIZONTAL  PATHS*  AND 
TRANSMITTANCE  VALUES  AT  THE  FREQUENCIES  OF  THE  CO 
LASER  EMISSIONS  FOR  SLANT  PATHS  THROUGH  THE 
ATMOSPHERE.  PRELIMINARY  CALCULATIONS  ARE  PRESENTED 
WITH  WATER  VAPOR  AS  THE  ONLY  ATMOSPHERIC  ABSORBER 
CONSIDERED.  THE  DESIGN  OF  AN  EXPERIMENT  TO  MEASURE 
THE  TRANSMITTANC"  CF  THE  CO  LASER  EMISSIONS  THROUGH 
SIMULATED  ATMOSPHERES  IS  DESCRIBED.  SPECIFIC  TOPICS 
COVERED  are  THE  CO  LASER*  SELECTION  OF  THE  EMISSION 
LINES  TO  BE  MEASURED*  THE  MULTIPLE  7RAVFRSA1  rri  L* 

AND  iHt  LXPEKIMENTAL  PROCEDURE.  (AUTHOR)  (U) 
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MASSACHUSETTS  INST  OF  TECH  LEXINGTON  LINCOLN  LAB 

multiple-scattering  model  for  light 

TRANSMISSION  THROUGH  OPTICALLY  THICK  CLOUDS,  (U> 

DESCRIPTIVE  note:  JOURNAL  ARTICLE^ 

JAN  71  9P  HEGGESTADfHAROLD  M.  ) 

REPT.  NO.  JA-3860 
CONTRACT:  F19628-70-C-0230 

monitor:  LSD  TR-71-313 

UNCLASSIFIED  REPORT 

AVAILABi;-!  I  Y:  PUB.  IN  JNL.  OPTICAL  SOCIETY  OF 
AMERICA*  V61  NIG  P1293-1300  OCT  71. 

descriptors:  (♦wIGhT  transmission*  ♦CLOUDS)* 

SCATTERING*  MATHlMATICAL  MODELS*  LIGHT 

COMMjr.ICAT  rON  SYSTEMS*  DISTRIBUTION  FUNCTIONS  (U) 

identifiers:  digital  simulation  (U) 

A  linear-system  model  has  been  developed  to  predict 
IRRAOIANCE  distributions  of  VISIBLE  LIGHT  BELOW  AN 
IDEALIZED  optically  THICK  ATMOSPHERIC  CLOUD*  WHICH  IS 
illuminated  from  AB  Vi  !*<  AN  ARBITRARY  MANNER.  THE 
MOD? L  offers  elegant  MATHEMATICAL  SIMPLICITY  AT  THE 
E/PLNSfc  OF  SOME  PFXCISION.  AS  SUCH*  IT  IS 
APPLICAbLf  TO  A  BROAD  CLASS  OF  PROBLEMS  IN  WHICH 
CORRECT  FUNCTIONAL  FORMS  ARE  REOUIRED*  BUT  LEVELS  OF 
ACCURACY  BETTER  THAN  A  FACTOR  OF  2  ARE  N<^T  NECESSARY. 
OPTICAL  thicknesses  CAN  RANGE  FROM  ABOUT  S  TO  32. 

ONE  example  OF'  A  PROBLEM  IN  THIS  CLASS ►  THE  DESIGN 
OF  A  LASER  COMMUNIC/ TION  SYSTEM  TO  OPERATE  THROUGH 
CLOUDS.  PROVIDED  THE  ORIGINAL  MOTIVATION  FOR 
DEVELOF'MENT  OF  THE  LIGHT-TPANSmiSSIQN  MODEL.  THE 
OPTICAL  EFFECTS  OF  THF  CLOS'S  ARE  CALCULATED  BY  ME*  ->■ 

OF  A  FOUR-DIMENSIONAL  LINEAR  SUPERPOSITION  INTEGRAL  » 
WHICH  TAKES  ACCOUNT  OF  MULTIPLE  SCATTERING.  TWO 
illustrations  of  THE  METHOD  ARE  GIVEN  IN  DETAIL*  WITH 
irjClDENT  ILLUMINATION  REPRESENTED  BY  A  TIGHTLY 

collimated  beam  and  by  a  sum  of  infinite  plane  waves* 

RESPECTIVELY.  LAUTHOR)  LU) 
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GEORGETOWN  UNIV  WASHINGTON  D  C  DEPT  OF  PHYSICS 

ArM'/SPHEKiC  DEPOLARIZATION  AND  STIMULATED 

BRi-'.LOUIN  SCATTERING#  (U) 

MAY  71  5P  JORNA»SIEBE  I 

CONTRACT;  F44620-G8-C-0017 
PROJ:  AF-7921 

monitor:  AFOSR  TR-72-0247 

UNCLASSIFIED  REPORT 

availability;  pub.  in  applied  optics*  VIO  N12 

P2661-26b4  DEC  61, 

supplementary  note:  prepared  in  cooperation  with 

CALIFORNIA.  SAN  DIEGO.  LA  JOLLA.  INST*  FOR 
PURE  AND  APPLIED  PHYSICAL  SCIENCES. 

DESCRIPTORS:  INCOHERENT  RADIATION.  ATMOSPHERE). 

light  TRANSMISSION.  POLARIZATION.  SCATTERING. 

LIGHT  communication  SYSTEMS  (U) 

IDENTIFIERS:  nLASER  BEAMS.  ATMOSPHERIC  SCATTERING. 

♦  DRILLOUIiJ  SCATTERING  (U) 

THE  EFFECT  OF  ELECTROSTRICTI VELY  INDUCED  STIMULATED 
BRILLOUIN  SCATTERING  ON  ATMOSPHERIC  DEPOLARIZATION 
IS  STUDIED.  SOLUTIONS  FOR  STEADY-STaTE  AND 
TRANSIENT  CONDITIONS  ARE  OBTAINED.  (AUTHOR)  (U) 
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MASSACHUSETTS  INST  OF  TECH  CAMBRIDGE  RESEARCH  LAB  OF 
ELECTRONICS 

VARIABLE-RATE  OPTICAL  COMMUNICATION  THROUGH 

THE  turbulent  ATMOSPHERE.  (U) 

DESCRIPTIVE  note:  TECHNICAL  REPT.r 

AUG  71  102P  LEVITTfBARRY  K.  f 

REPT.  NO.  TR-4a3 

CONTRACT:  DA-28-043-AMC-02536(E) »  NGL-22-009-013 
PROJ:  DA-2-0-061102-B-31-F 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (♦LIGHT  COMMUNICATION  SYSTEMS^ 

♦IONOSPHERIC  PROPAGATION)#  TURBULENCE*  LASERS. 
SIGNAL-TO-NOISE  RATIO#  RAYLEIGH  SCATTERING. 
attenuation#  MATHEMATICAL  MODELS  (U) 

IDENTIFIERS:  ATMOSPHERIC  ATTENUATION  (U) 

THE  PERFORMANCE  OF  OPTICAL  COMMUNICATION  LINKS  OVER 
ATMOSPHERIC  CHANNELS  IS  SEVERELY  LIMITED  BECAUSE  OF 
THE  EFFECTS  OF  TURBULENCE.  ONE  METHOD  OF 
RECOVERING  SOME  OF  THE  ATMOSPHERIC  FADING  LOSSES  IS 
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REPRINT:  OPTICAL  GUIDING  AND 
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LASERS 

QUANTUM  theory  OF  INTERNALLY 
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coherence  of  laser  radiation.* 
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MULTIWAVELENGTH  LASER 
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REPORTS 
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INVESTIGATION  AND  DEVELOPMENT  OF 
OPTICAL  MODULATORS— translation, 
AD-672  693 
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scintillation** 
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PHOTOTUBES 

E-TYPE  PHOTODEMODULATORS  FOR 
COHERENT  LIGHT  SIGNALS.* 
ad-677  374 

scattering 

ELECTROMAGNETIC  FIELD  AND 
INTENSITY  fluctuations  IN  A  WEAKLY 
inhomogeneous  medium** 
ad-672  955 

space  communication  systems 

TOPICS  IN  millimeter-wave  and 
OPTICAL  SPACE  COMMUNICATION.* 

AO-731  535 

synchronous  SATELLITES 

design  considerations  of 
multiple  laser  communication  links 

BETWEEN  synchronous  SATELLITE  AND 
SEVERAL  earth  STATIONS* • 

AO-673  676 

TELEVISION  EOUIPMENT 

INFRARED  AND  VISIBLE  LIGHT 
EMISSION  from  FORWAROBIASED  P-N 

junctions** 

AO-422  5H 

transmission  lines 

determination  or  the  scattering 
LOSS  IN  optical  glass  fibres.* 
ad-720  937 

WAVEGUIDES 

reprint:  self-aligning  optical 

BEAM  WAVEGUIDES. 

AD-672  301 

•LIGHT  PULSES 
LASERS 

reprint:  production  of 
subnanosecono  light  pulses  with  the 
AID  OF  A  laser-triggered  SPARK  GAP. 
AD-714  358 

•LIGHT  SIGNALS 


PROPAGATION 

INVESTIGATION  OF  COHERENT 
OPTICAL  PROPAGATION, 

AD-605  319 

•LIGHT  transmission 
ATMOSPHERE 

ATMOSPHERIC  ATTENUATION  OF  CO 
LASER  RADIATION.* 

AD-729  447 

ATMOSPHERIC  MOTION 

LIGHT  PROPAGATION  IN  A  TURBULENT 

atmosphere,* 

AD-E04  149 

APERTURE  averaging  OF  OPTICAL 

scintillation** 

AD-68e  411 

DESCRIPTION  OF  ATMOSPHERIC 
TURBULENCE  LINEAR  PROPAGATION 
OF  LASER  BEAHS.* 

AD-709  43', 

PROPAgITToN  of  a  FOCUSED  LASER 
BEAM  IN  A  TURBULENT  ATMOSPHERE** 
AD-72e  '43 

EFFECTS  OF  TURBULENCE 
INST/ JJMTIES  ON  LASER 
PROPAGATION.* 

AD-754  79B 

CLOUDS 

REPRINT:  MULTIPLE-SCATTERING 
MODEL  FOR  LIGHT  TRANSMISSION 
THROUGH  OPTICALLT  THICK  CLCUOS. 
AD-75e>  ?R2 

coherent  radiation 

ON  THE  PHASE  STRUCTURE  AND 
MUTUAL  coherence  FUNCTION  OF  AN 
OPTICAL  WAVE  IN  A  TURBULENT 

atmosphere,* 

AD-727  583 
LASERS 

NEWS  OF  institutions  OF  HIGHER 
LEARNINC..  PHYSICS,  VOLUME  10, 

NUMBER  e*  1967  (SELECTED  ARTIrLfS)— 
TRANSLATION. 
ad-679  802 

HIGH  INTENSITY  LASER  PROPAGATION 
IN  the  ATMOSPHERE.* 
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mathematical  analysis 

RESEARCH  IN  INTERACTION  OF 
COHERENT  LlSHT  WITH  SOLIDS  AND  WITH 

turbulent  atmospheres.* 

AD-722  475 
MODULATION 

ULTRASONIC  LASER  MODULATION 
TECHNIQUES. 

AD-622  57b 

A  BIULIOSRAPHY  ON  OPTICAL 
MODULATORS.* 

AD-724  020 

PHASE  DISTORTION 

determination  of  atmospherically 

INDUCED  PHASE  FLUCTUATIONS  BY  LONG 
DISTANCE  interferometry  AT  6328  A.* 
AO-709  579 

PHASE  MPCIA.ATION 

HEFrtlN'i  :  SPATIAL  MODULATION  OF 
LIGHT  USING  surface  WAVES  IN  AN 
iNTERFEROMETER. 

AO-723  972 

SCATTERING 

experimental  OBSERVATIONS  OF 
FORWARD  SCATTERING  OF  LIGHT  IN  THE 
LOWER  ATMOSPHERE. 

AO-607  487 

WATER 

TRANSMISSION  OF  GREEN  LASER 
LIGHT  <5300A)  THROUGH  WATER. 

AD-610  071 

*LUNAk  PROBES 

ACQUISITION  AND  TRACKING 
LIMITATIONS  FOR  TWO  HYPOTHETICAL 
OPTICAL  SPACE  COMMUNICATION 

LINKS;  ONE  BLTWFEN  AN  EARTH 

satellite  AND  A  MOON  SATELLITE 
AND  another  between  AN  EaPVH 
SATELLITE  AND  A  SPACE  VEHICLE, 

typical  acquisition  and 

tracking  subsystems. 
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ON  THE  PRODUCTION  OF  AND  SCATTER 
PROPAGATION  FROM  ARTIFICIAL 
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semiconductor  devices 

INFRARED  AND  VISIBLE  LIGHT 
EMISSION  From  FORWARDBIASED  P-N 
junctions** 
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♦MICROWAVES 

direct  observation  of  microwave- 
freouency  seats  due  to  photomixing 
OF  RUBY-OPTICAL-MASER  modes* 
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MICROWAVE-MODULATED  LIGHT!  FINAL 

summary  REPT. 
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PROPAGATION 

atmospheric  PROPAGATION  STUDIES 
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MICROWAVE  FREQUENCIES,  PART  2,  THE 
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♦millimeter  waves 

PROPAGATION 
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SOME  CHARACirnicTICS  OF  A  HELIUM- 
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LASERS 

ULTRASONIC  CONTROL  OF  LASER 
PERFORMANCE. 
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^MODULATORS 

BIBLIOGRAPHIES 

A  bibliography  on  optical 
modulators.*  * 
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GAS  LASERS 

frequencv-shift  keying  laser 

COMMUNICATION  STUDIES.* 

AD-671  596 

LASERS 

FABRY-PEROT  type  LASER 
MODULATORS. 
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INVESTIGATION  AND  DEVELOPMENT  OP 
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..  ,J?*nsverse  mode  electro-optic 
materials.* 
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A  LOh  DRIVE-POWER  LIGHT 
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MISALIGNMENT 

OPTICAL  MISALIGNMENT  DUE  To 
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PERFORMANCE  IENGINEERING) 

EFFECT  OF  OPTICAL  PATH 
IMPERFECTIONS  ON  FABRY-PERoT 
MODULATOR  PERFORMANCE. 
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ULTRASONIC  radiation 

technIqSes?'"  modulation 
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SPECTROSCOPIC  STUDIES 
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EXPLOSION  EFFECTS 
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INFRARED  RADIATION 
OPTlR  II.* 
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OPTIR  II,* 
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OPTJrii^*«!rr  HYPOTHETICAL 

sp^de  communication 

LINKS:  one  between  AN  EARTH 

*MO  A  MOON  satellite 

AND  another  between  AN  EARTH 
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LIGHT 
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MODULATION  DETECTION!  PART  III 
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PHOTOCONDUCTIVITY 

PHOTOMIXING  IN  A  BULK 
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•PHOTOELECTRIC  EFFECT 
COMMUNICATION  THEORY 

quantum  limitations  to 

ELECTROMAGNETIC  SIGNAL 
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demodulators 

COMMUNICATION  CHARACTERISTICS  OF 
PHOTOELECTRIC  DETECTION. 
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•PHOTOELECTRONS 
COUNTING  methods 

reprints  INFORMATION  RATES  FOR 

photocount  detection  systems. 
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COUNTING  METHODS 
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DIRECT  observation  OF  MICROWAVE- 
'REQUENCY  beats  due  to  PHOTOMIXING 
OF  RUBY-OPTICAL-MASER  MODES* 
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DEMODULATORS 

E-TYPE  PHOTODEMODULATORS  FOR 
COHERENT  LIGHT  SIGNALS.* 
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SCIENTIFIC  RESEARCH 

TECHNICCAL  PROGRESS  ON 
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•PROPAGATION 

SPACE  COMMUNICATION  SYSTEMS 

PROPAGATION  FACTORS  IN  SPACE 
COMMUNICATIONS.* 
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♦PULSE  CODE  MODULATION 

multiplex 

REPRINT:  PULSE-CODE  MODULATION 
multiplex  TRANSMISSION  OVER  AN 
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SYSTEM. 
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INFORMATION  THEORY 

quantum  LIMITATIONS  TO 
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DIRECT  observation  OF  MICROWAVE- 
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ACQUISITION  AND  TRACKING 
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AND  Another  between  an  earth 
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typical  ACQUISITION  AND 

TRACKING  subsystems. 
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OPTICAL  WAVEGUIDES  AND 
INTEGRATED  OPTICS  TECHNOLOGY.* 
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•SEMICONDUCTOR  DEVICES 
CRYSTAL  MIXERS 

PHOTOMIXING  IN  A  BULK 
SEMICONDUCTOR  PHOTODETECTOP . 

AO-606  219 

ELEC  TROLUM I NESCENCE 

infrared  and  visible  light 

EMISSION  from  FORWARDBIASED  F-N 
JUNCTIONS** 

AD-422  511 


LASERS 

EFFECTS  OF  PRESSURE  ON  A 

semiconductor  laser  radiation.* 

AD-'642  S14 

CERTAIN  characteristics  OF  A  6A 
AS  OPTICAL  QUANTUM  AMPLIFIER- 
TRANSLATION. 

AO-695  945 

•SEMICONDUCTORS 

LASERS 

OPTICAL  COMMUNICATIONS  EMPLOYING 
SEMICONDUCTOR  LASERS. 

AD-630  243 

A  UNIQUE  LASER  DETECTOR 
UTILIZING  the  PHOTOOIELECTRIC 
EFFECT  IN  COOLED  SEMICONDUCTORS.* 
AD-659  756 

OPTICAL  properties 

OPTICAL  properties  OF 
SEMICONDUCTORS.* 

AD-722  665 

•SPACE  COMMUNICATION  SYSTEMS 
ASTRONAUTICS 

TRANSLATION  OF  RUSSIAN  RESEARCH: 
SPACE  COMMUNICATION  SYSTEMS)  USE  OF 
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AD-629  473 

millimeter  waves 

TOPICS  IN  MILLIMETER-WAVE  AND 
OPTICAL  SPACE  COMMUNICATION.* 

AO-731  535 

PROPAGATION 

propagation  factors  in  space 

COMMUNICATIONS.* 

AD-674  170 

•SPACECRAFT 

SU:  ER  LONG-DISTANCE 
COMMUNICATIONS  WITH  SPACESHIPS 
translation  USSR, 
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ACQUISITION  AND  TRACKING 
LIMITATIONS  for  two  HYPOTHETICAL 
OPTICAL  SPACE  COMMUNICATION 

LINKS:  ONE  BETWEEN  AN  EARTH 
SATELLITE  AND  A  MOON  SATELLITE 
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engineering.  volume  14.  number  6. 

1970  (SELECTED  ARTICLES)  — 
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LASERS 

MOTION  PICTURE  AND  TELEVISION 
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modulators 
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LASERS 
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transmitter.* 

AD-65a  17b 


•TUNED  amplifiers 
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angstrom  bandwidths:  some  possible 
approaches. 
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il.  ^  applicability  to  the 

Transmission  of  coherent  light, 

AO-286  641 

ELECTROOPTICS 

optical  waveguides  and 
integrated  optics  technology,* 
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